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S FUNCTION 


1. Range of the function f(x) = log ;(2 - log ;; (16sin? х+ 1)) і: 

(а) [0,1] (b C»1] (© [-11] (d) (-оо, о) 
2. The value of a and b for which | e"? — а|= 2, has four distinct solutions, are : 

(а) ae(-3,0),b=0 (b ae(2,3),b-0 (с) ae(3o),beR (d) a e(2,%),b =a 
3. The range of the function : 


Р(х) = tan! x+ 3 sin! x 


(a) (-/2,1/2) (b) 1-5/2,8/21-(0) (© [-5/2,»/2] 0) (-31/4,3n/4) 
4. Find the number of real ordered pair(s) (x, y) for which : 

16" +7 816597 21 

(a) 0 (b) 1 (c) 2 (d) 3 


2 


|х| 
5. The complete range of values of ‘a’ such that B = x^ ~ аіѕ satisfied for maximum number 


of values of x is : 
6. For a real number x, let [x] denotes the greatest integer less than or equal to x. Let f: В > R be 
defined by f(x) = 2x + [x] + sin x cosx. Then f is : 


(a) One-one but not onto (b) Onto but not one-one 
(c) Both one-one and onto (d) Neither one-one nor onto 
_ вг..2 
7. The maximum value of sec! гээн is: 
2(x* +2) 


51 Sn 7r 2n 
(a) гэ (b) 12 (c) 15 (d) гэ 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
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Number of ordered pair (a,b) from the set А = (|, 2, 3, 4, 5} so that the function 


. 
f(x) = ES + 2 x? + bx +1015 an injective mapping V x € R : 


(a) 13 (b) 14 (c) 15 (d) 16 

Let A be the greatest value of the function f(x) = log, [x], (where [] denotes greatest integer 
function) and B be the least value of the function g(x) =|sin х|+|соѕх|, then : 

(a) A>B (b) A<B (c) A=B (d) 24-8-4 

Let А =[a, о) denotes domain, then f :[a, ©) > B, f(x) = 2x? - 3x? + 6will have an inverse for 


the smallest real value of a, if : 

(а) a=1,B=[5,0) (b) а-2,8-110,о) 
Solution of the inequation (x) ((x) - 1) ((x) + 2) 2 0 
(where {:} denotes fractional part function) is : 
(a хє(-2,1) 

(c хє(0,1) (d) x e[-2,0) 

Let f(x), g(x) be two real valued functions then the function h(x) = 2max( f(x) — g(x), 0) is 
equal to : 

(a) /00-409-1800-/700)| (b) f(x) + g(x) -lg - /(х)| 

(с) f(x) -g(x) +|g(x) - foo] (d) f(x) + g(x) +|g(x) – f(x) | 

Let R ={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A ={1, 2, 3, 4}. The relation 


Ris: 


(c) a=0,B =[6,0) (d) a =-1,B =[1, œ) 


(b) хє! (I denote set of integers) 


(a) a function (b) reflexive (с) notsymmetric (4) transitive 
The true set of values of ‘K’ for which sin! | } 2 | m may have a solution is : 
l+sinfx/ 6 
11 11 
=,= 1,3 с) |—,— 
(а) [2.3] (b) 3 (© E 1 (à [2,4 


A real valued function fx satisfies the functional equation 
f(x -y) = f(x) f(y) - Ка-х)Ка + y) where ‘а’ is a given constant and Ко) -1, f(2a - x) is 
equal to : 

(a) -f(x) (b) f(x) (c) f(a)* f(a-x) (d) f(-x) 

Let g:R > К be given by g(x) = 3+ 4x if g"(x) = 808080...... og(x)n times. Then inverse of 
£" (x) is equal to : 

(а) (х-1-47)-47" (b) (х-1+4")47 (0) (х+1+ 4")47" (d) None of these 


: x? «2x «a 
Let f:D > R be defined as : f(x) = ELS where D and R denote the domain of f and the 


x? +4х+ 


set of all real numbers respectively. If f is surjective mapping, then the complete range of ais : 
(a) 0<а<1 (b) 0<а<1 (c) Osa«1 (d) 0«a«1 
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18. If f:(—, 2] — (—%, 4], where f(x) = х(4- x), then f^! (x) is given Ьу: 
(а) 2-44-х (b 2-44-х © -2-44-х | (4)-2-44-х 

19. If[5sin x] + [cos x] + 6 = 0, then range of f(x) = V3 cosx + sin x corresponding to solution set of 
the given equation is : (where | denotes greatest integer function) 


(a) 1-2,-1) (b) Бин (с) [-2,-43) (4) й = 1) 
20. If f:R >R, f(x) = ax + cosx is an invertible function, then complete set of values of a is : 
(а) (-2,-1)U[1,2) (b) [711] (© (-»,-1]u[L9) (d) (-e- 2] U[2, 0) 


21. The range of function f(x) =[1 + sin x] +2 зх Чэ sinž| +...+ | - sin |v x Е [0,7], 


n € N ([] denotes greatest integer function) 18: 


n? -n-2 п(п+1) n(n +1) 
e | QU ® [en 
(с) п(п+1) п2+п+2 n?«n«4 (а) п(п +1) n? +п+2 
a 3... 2. 3 


2 
22. If f:R OR, f(x) = мш, then the complete set of values of ‘a’ such that f(x) is onto 18: 
x^-x41 


(a) (—=,) (b) (—%®,0) (c) (0,0) (d) not possible 
23. If f(x) and g(x) are two functions such that f(x) = [x] + [-х] and g(x) = {х} Vx e R and 
h(x) = f(g(x)); then which of the following is incorrect ? 


11 denotes greatest integer function and (:) denotes fractional part function) 
(a) f(x)and h(x) are identical functions (b) у(х) = g(x)has no solution 


(с) f(x) +h(x) > 0 has no solution (d) f(x)-h(x)is a periodic function 

24. Number of elements in the range set of f(x) Sv €(0, 90); (where [] denotes 
greatest integer function) : 
(s, i s © 7 (d) Infinite 


25. The graph of function f(x) is shown below : 


1 


h of = 
Then the graph of (х) 7050 


18: 


26. 


27. 


28. 


29. 


зо. 


31. 
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Which of the following function is homogeneous ? 


рА х 

(a) f(x) = хѕіпу + y sinx (b) g(x) = хех + уе? 
© hoy =, (d) фо) = 27 OS® 

x+y ysinx+y 

2x+3 ; х<1 _ 
Let f(x) = Ё Lund л жый If the range of f(x) = В (set of real numbers) then number of 
integral value(s), which a may take : 
(a) 2 (b) 3 (c) 4 (d) 5 
The maximum integral value of x in the domain of f(x) = 10810 (1081/3 (log 4 (x — 5)) is : 
(a) 5 (b) 7 (c) 8 (d) 9 

4 ; 
Range of the function f(x) - lo I is : 
нашы eta RETI ER 
1 
(а) (0,0) (b) B | (с) [1,2] (4) B 1 
Number of integers statisfying the equation | x? + 5x|*| x - x?| =| 6x| is : 
(a) 3 (b) 5 (с) 7 (d) 9 
Which of the following is not an odd function ? 
43 2 
(а) ш х'+х°+1 
(х2+х+1)2 


(b) sgn(sgn(x)) 
(c) sin(tan x) 


(d) f(x), where f(x) + Ө = f(x): (3) V x eR - (0) and f(2) = 33 
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32. Which of the following function is periodic with fundamental period л? 
(a) f(x) = cosx || sag 


“| where [] denotes greatest integer function 


sin x + sin7x 
COS X + COS7 X 
(с) h(x) = {х +|cosx|; where {} denotes fractional part function 
(d) ф(х) =|соѕх|+ In (sin x) 
2-3 ; whenxisodd 
33. Let f: N — Z and f(x) = 5 ‚ Шеп: 
72 ; whenxiseven 


(b g(x) = 


+| їп x| 


34. Let g(x) be the inverse of f(x) = E then g(x) be : 
2-х 
+х 
5. Which of the ^ pas is the graph « of the curve NIE xis? 
m ke D и р. 
37. Ife” +ef™ =e, then for f(x): 
(a) Domain is (-,1) (b) Rangeis(-o,1] (с) Domainis(—c,0] (d) Range is (—, 0] 


(a) f(x) is bijective (b) f(x) is injective but not surjective 
(c) f(x) is not injective but surjective (d) f(x) is neither injective nor surjective 
25325 
(а) ds (223) (b) hog. 3**) (c) юв (3 =) (4) юв: 
х P d 2-x 
36. Range of f(x) = 108 1(9-х2); where [] denotes G.LE is : 
(а) {1,2} (b) (-с,2) (с) (~~ log; 5] (d) [log 5, 3] 
38. If high voltage current is applied on the field given by the graph y «| y |- x -| x|= 0. On which of 
the mei curve a person can move so that he remains safe ? 


(а) у=х? (b) у=гп(—е?) (с) y -logys x (d) y =m+|x|;m>3 
39. If| f(x) + 6-x?] =| fx) |+|4-х? + 2, then f(x) is necessarily non-negaive for : 

(a) x e[-2, 2] (b) x € (-«,- 2) U(2, о) 

(с) хє(-46,461 (d) x e[-5,-2] U[2, 5] 
40. Let f(x) = cos(px) + sin x be periodic, then p must be : 

(a) Positive real number (b) Negative real number 


(c) Rational (d) Prime 
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41. The domain of f(x) is (0, 1), therefore, the domain of y = f(e*) + f(In| x|) is : 
1 
: - -1-- d »- 1) U(1,e) 
(a) (3) (b) (-6,:-1) (с) | 1, 1) (d) (-e 


42. Let A = {1, 2, 3, 4) and f: A > A satisfy f (1) = 2, f(2) = 3, f(3) = 4, f(4) =1. 
Suppose g : A — A satisfies g(1) = 3and fog = gof, then g = 
(а) {(1, 3), (2, 1), (3, 2), (4, 4)} (b) {(1, 3), (2, 4), (3, 1), (4, 2)} 
(с) {(1, 3), (2, 2), (3, 4), (4, 3)) (4) {(1,3), (2, 4), (3, 2), (4, 1)} 
43. The number of solutions of the equation [y +[у]] = 2cosx is : 


(where y = 5 sin x + [sin x + [sin x]]] and [1] = greatest integer function) 


(a) 0 (b) 1 (c) 2 (d) Infinite 
1 1 
х?) E CET quj : 
44. The function, f(x) = (х2 sgni?à| 11 neNis: 
e* же х 
1 х= 0: 
(a) Odd function (b) Even function 
(c) Neither odd nor even function (d) Constant function 


п-1 т 
45. Let f(1) = 1, and /(п) =2У f(r). Then > f(r) is equal to : 


rz г=] 


37-1 (b) 3” () зта (4) 


(а) 


46. Let f(x) = = then fofofo...... of (x) is : 


Li 
/ 2 ----уУГс-- 
1-х ntimes 


= ()--2 


х х 
йс Эз ҢЫ эмы ы 48 | 
л 2 n 2 41-х2 1+пх? 
1+ Yr x 1+ p x 
rz r=] 


47. Let f:R > R, f(x) = 2x *|cosx|, then f is : 


(a) One-one and into (b) One-one and onto 

(с) Many-one and into (d) Many-one and onto 
48. Let f:R >R, f(x) = x? +х? + Зх+ sin x, then f is : 

(a) One-one and into (b) One-one and onto 

(c) Many-one and into (4) Many-one and onto 


49. f(x) ={х} +{х+1}+{х+2}+...... +{x +99}, then [f(/2)], (where 1) denotes fractional 
part function and [] denotes the greatest integer function) is equal to : 


(a) 5050 (b) 4950 (c) 41 (d) 14 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


If сое x + cosec x|=| cot x |--| cosec x |; x є(0, 2л], then complete set of values of x is : 


(а) [O n] (b) CH 


e (x) ta 1575 

The function f(x) = Ohas eight distinct real solution and f also satisfy f (4+ x) = f(4- x). The 
sum of all the eight solution of f(x) = 015: 

(a) 12 (b) 32 (с) 16 (d) 15 

Let f(x) be a polynomial of degree 5 with leading coefficient unity such that f(1) = 5, f(2) = 4, 
f(3) = 3, f(4) = 2, f(5) = 1. Then f(6) is equal to : 

(a) 0 (b) 24 (с) 120 (d) 720 

Let f:A — B be a function such that f(x) = Ух -2 + М4 — x, is invertible, then which of the 
following is not possible ? 


(à) А=[3,4] (b) A -[2,3] © A-[2,2/3] (a) [2, 2V2] 
The number of positive integral values of x satisfying H = E is : 


(where [] denotes greatest integer function) 
(a) 21 (b) 22 (c) 23 (d) 24 


The domain of function f(x) = “| J (2x? + х – 1), where || denotes the greatest integer 
| 2 

function is : 

о [3,=) (b (2,0) © (B Фа, 


The solution set of the equation [x]? « [x +1] - 3 = 0, where [1] represents greatest integer 
function is : 

(а) [-1,0) 1,2) (©) [-2,-Dvu[,2 © [,2 (d) [-3, - 2) U[2, 3) 
Which among the following relations is a function ? 


2 2 .2 x? y? 2 2 2 
(a) x*«y^-r (b) ay (©) y^ =4ax (d) x? = 4ay 


(where a, b, r are constants) 
A funciton f :R — Ris defined as f(x) = Зх? +1. Then f^! (x) is : 


(a) Хо (b) 245-1 


(с) f^! does not exist (d) рс 


10 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 
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УЧ 


If f(x) - ls X, X20 then fCf(x)) is given Ьу: 


4-х, х<0’ 
4 , *>0 
() /900)-( 51: 130 w seft > X20 
= 4-2х , 20 
(с) Руд) = [4-5 | 22 (4) ууоз)=14; Ж | э 


3х2-3х-4 iss 
34 3x - 4x? | 
(b) Ошо but not one to one 
(d) Neither one to one nor onto 


The function f :R — К defined as f(x) = 


(a) One to one but not onto 
(c) Both one to one and onto 
The number of solutions of the equation ех — log| х|= 015: 


(а) 0 (b) 1 (o) 2 (d) 3 


If complete solution set of e* < 4— x is Го, B], then [a] + [В] is equal to : 

(where [-] denotes greatest integer function) 

(a) 0 (b) 2 (с) 1 (d) 4 
Range of f(x) = sin log; (cos(sin х))) is : 

(a) [0, 1) (b) (0, 1) (c) (0) (d) [1, 7] 


If domain of y = f(x) is x €[-3, 2], then domain of y = Ах): 

(where [.] denotes greatest integer function) 

(a) [-3, 2] (b) [-2, 3) (c) [-3, 3] (4) 1-2, 3] 

Range of the function f(x) = cot 1 (-x) + sin! {x} + cos! (x), where {} denotes fractional 


part function : 
Зл 3n Зп Зл 
(а) (=. J (b) ES ) (с) Е | (4) (=, d 
3 3x45 

Let f:R -1) >R, f(x) = aF Let Л (x) = f(x), fr) = Кр (х)) for n > 2, n eN, then 
Јоов (x) + f2009 (x) = : : 

2х2-5 x?45 2х?-5 х2-5 
цийг гэг 992 -3 uir -8 шигээ 

2 4 
Range of the function, f(x) = See AUR for x > 015: 
x 

(a) [0, co) (b) [2,<) (c) [4 о) (d) [6 o) 
The function f : (—o, 3] — (0, e” ] defined by f(x) = eX -3x*-9x42 is : 
(a) Many-one and onto (b) Many-one and into 


(c) One to one and onto (d) One to one and into 
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69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


PUN 
If f(x) = ZI D 


| ;X €R, then range of f(x) is given Ьу: 


(а) 1-1, 1] (b) [0,1] (с) (-1, 1) (d) None of these 

Set of values of ‘a’ for which the function f :R — R, given by f(x) = x? + (а+2)х? + Зах +10 
is one-one is given by : 

(а) (-~,1]U[40) (b) [1,4 (с) (ә) (d) =, 4] 


If the range of the function f(x) = tan"! (3x? + bx +c) is |o z) ; (domain is R), then : 


(a) b? =3c (b) b? 2-4 (с) b? =12c (d) b? = 8с 


Let f(x) = sin"! x – cos^! x, then the set of values of К for which of | f(x) |= К has exactly two 
distinct solutions is : 


n n л Зл Зл 
(а) (o. 4 (b) (o3) (с) BE) (d) Е 2 | 
: i 1j" : «1 ЭГ” : 
Let f :R — R is defined by f(x) = - Вы — 5 x If f (x) is invertible, then the 


set of all values of ‘b’ is : 


(a) {1,2} (b) ф (с) (2,5) (d) None of these 


Let f(x) is continuous function with range [-1, 1] and f(x) is defined У x eR. If 
ef elf 


g(x) = WINNIE then range of g(x) is : 
2 
(a) [0, 1] (b) о xl 
е -1 
e? -1 æ? +1 
(4) »0 
(с) ЦЭН Е 


Consider ай functions f : (1, 2, 3, 4} — (1, 2, 3, 4) which аге one-one, onto and satisfy the 
following property : 

if f(k) is odd then f(k + 1) is even, К- 1, 2, 3. 

The number of such functions is : 

(а) 4 (b) 8 (c) 12 (d) 16 


Consider the function f : R -(1) >R - (2) given by f(x) = zt Then : 


(a) f is one-one but not onto (b) fis onto but not one-one 
(c) f is neither one-one nor onto (d) fis both one-one and onto 


77. 


78. 


79. 


во. 


81. 


82. 


83. 
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If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of 


function g(x) = 5 flax +1) is equal to: 


(а) [-2 4 0) [-1, 2) (© 1-39 (d) [-2 2 
4 4 
Let f: В >R and f(x) UAE Te ee +4 then f(x) is : 
x“ +x4+1 
(a) One-one, into (b) Many-one, onto 
(c) One-one, onto (d) Many one, into 
Let f(x) be defined ав: 
|x| 0<х<1 
ТОО -4|1х-1141х-2| 1<х<2 
|х-3| 2<х<3 
The range of function g(x) = sin(7( f(x)) is : 
(a) [0,1] ©) 1-0) (©) Ё d (4) [1,1] 
If [x]? -7[x]- 10« 0 and 4у]? -16у]+7 <0, the: [x + y] cannot be ([] denotes greatest 
integer function) : 
(a) 7 (b) 8 (с) 9 (d) both (b) and (c) 
kx] _„-х 
Let f:R — К be a function defined by f(x) = е Шеп 
e* +e 
(a) f(x)is many one, onto function (b) f(x)is many one, into function 
(c) f(x) is decreasing function Y x € R (d) f(x)is bijective function 
The function f(x) satisfy the equation f(1-— х) + 2f(x) = 3x V x Е В, then РО) = 
(а) -2 (b) -1 (с) 0 (а) 1 


Let f :[0, 5] [0, 5] be an invertible function defined by f(x) = ax? + bx + c, where a,b,c e R, 
abc + 0, then one of the root of the equation cx? + bx + a = 0іѕ: 
(a) a (b b (с) c (d) а-Ь-с 


. Let f(x) = x? e Ax р cos x, A being an integer and и is a real number. The number of ordered 


pairs (à, и.) for which the equation f(x) = O and f(f(x)) = Ohave the same (non empty) set of 
real roots is : 
(а) 2 (b) 3 (c) 4 (d) 6 
Consider all function {:{1, 2,3, 4} + (1,2,3,4) which are one-one, onto and satisfy the 
following property : 
if f(k) is odd then /(К--1)18 even, k =1,2, 3. 
The number of such function is : 
(a) 4 (b) 8 (c) 12 (d) 16 
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86. Which of the following is closest to the graph of y = tan (sin x), x > 0? 
y 


(a) 1 


ac ` | 


87. Consider the function f :R —{1} —› R —{2} given by f(x) = E Then 
ро - 


(a) f is one-one but not onto (b) f is onto but not one-one 
(c) f is neither one-one nor onto (а) f is both one-one and onto 
88. If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of 


function g(x) = 5 flax + 1) is equal to: 


(a) [-2, 4] (b) [-1,2] (c) [-3,9] (а) [-2, 2] 
4 4 
89. Let f:R > Rand f(x) = ee then f(x) is : 


х°+х+1 
(а) One-one,into (b) Manyone,onto (с) One-one,onto (d) Many one, into 
90. Let f(x) be defined as 


[Х| 0<х<1 
f(x) =+|х-1|+|х-2| 1<х<2 


|х-3| 2<х<3 
The range of function (х) = sin (7(f(x)) is : 
(a) [01] (b) [-1,0] (c) H я (d) [-1,1] 


91. The number of integral values of x in the domain of function f defined as 
ТОО = JIn|in| x|| + 47|x|-| x|?-10 is : 


(a) 5 (b) 6 (с) 7 (d) 8 
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92. The complete set of values of x in the domain of function f(x) = log x+2{x} ([х]? - 5[x] +7) 


(where [] denote greatest integer function and {.} denote fraction part function) is : 
(a) (->°)°[р1)+#®=) (b) (0000,9) 
(c) БОЛОО (4) (49) 4) гд 


93. The number of integral ordered pair (x, y) that satisfy the system of equation | x + y — 4|= 5and 
[x -3|+|y -1|= 5 is/are : 


(a) 2 (b) 4 (с) 6 (d) 12 
x? + ах-1 : 
94. Let f:R — R, where f(x) = м Then the complete set of values of ‘a’ such that ТОх)18 
х°+х+1 
onto 18: 
(а) (—©,) (b) (-о,0) (c) (0,0) (d) Empty set 


95. If A = (1,2 3, 4) and f: A — А, then total number of invertible function ‘ f’ such that f(2) + 2, 
ХА) = 4, f(1) = 1is equal to: 


(а) 1 (b) 2 (с) 3 (d) 4 
96. The domain of definition of f(x) = log T ИРА (2x? -7x + 9) 15: | 
(а) R (b R-(0) (с) R-(01) (d) R - (1) 


97. IfA ={1, 2,3, 4},B ={1, 23,4, 5, 6} and f: A — Bis an injective mapping satisfying f(i) + i, then 
number of such mappings are : 


(a) 182 (b) 181 (c) 183 (d) none of these 

98. Let f(x) = x? -2х-3;х>1 and g(x) =1+\/х+4;х » -4then the number of real solutions of 
equation f(x) = g(x) is/are 
(a) 0 (b) 1 (с) 2 (d) 4 


15 


| Answers | E o 
- = — 

(d) 6.| (a) 7.| (а) 8. (c) 9. (c) | 10. (a) 
Е (a) | 16. | (а) | 17. (4) | 18. (а) | 19. (d) | 20. (с) 
1 (0 | 26.| (b) || 27. (с | 28. (c) | 29. (b) | 30.| (c) 
; (b)| 86. (с) | 37.| (а) | 38.| (d) | 89. (a) | 40. (c) 
45: (с) | 46.| (b) | 47. (b) | 48. (b) | 49.| (с) | 50.| (c) 
55. (a) 56. (Ы) | 57.|(d)| 58. (с) | 59. | (а) | 60. (b) 
-|(4)| 66. (a)| 67. (4)| 68.| (a) | 69. (a) | 70.| (b) 
75. (с) | 76.| ( | 77.00) 78.| (d) | 79.| (а) | 80.| (с) 


| (c) | 86. (b) | 87. (d) | 88.| (b) | 89. (d) | 90. | (d) 
95. (c) | 96. (с) | 97.|(b) | 98.| (b) bal | | | 
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2x 0<х<2 


1. f(x)is an even periodic function with period 10. In [0, 5], f(x) = 3х2 – 8 i. 228 Then: 


10x 
Д-19)-10:1 17 
(a) f(-4) = 40 (b) ятан af 
(c) f(5) is not defined (d) Range of f(x) is [0, 50] 


2. Let f(x) -||x? - 4x + 3|- 2]. Which of the following is/are correct ? 
(a) f(x) = m has exactly two real solutions of different sign V m > 2 
(b) f(x) = m has exactly two real solutions Ут e (2, œ) v (0) 

(c) f(x) = т has no solutions Ут < 0 
(d) f(x) = m has four distinct real solution V m є (0,1) 
1-tan A 


3. Let f(x) = cos! | 
1+ tan? (х/2) 
Which of the following statement(s) is/are correct about f(x)? 
(a) Domain is R (b) Range is [0, x] 
(c) f(x)is even (d) f(x) is derivable in (л, 2x) 
4. |log,|x||-|k —1|- 3 has four distinct roots then К satisfies : (where |х| <е2, x = 0) 
(a) (-4-2) (b) (46 (c) (el,e) (d) (e2,e71) 


5. Which of the following functions are defined for all x e R ? 
(Where [.] = denotes greatest integer function) 
(a) f(x) = sin[x] + cos[x] (b) f(x) = sec"! (1 + sin? x) 


(с) f(x)= Ё + cosx + Cos 2x (d) f(x) =tandn(1 +|x|)) 


x? 0<х<2 


6. Let f(x) =; 2x-3 2<х <3, then the true equations : 
x+2 x23 


TUORE oE 


(с) FED) = а) (d) fCfCfC..... f(4))...) = 2012 
1004 times 


2n 5 
7. Let f: Е am [0, 4] be a function defined as f(x) = /3 sin x — -cosx + 2, then: 


e f'O-T ФЛ © HŽ wfo- 


10. 


11. 


12. 


. The function f(x) = cos! x + cos 
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Let f(x) Бе invertible function and let f ^! (х) be its inverse. Let equation f(f -1(х)у= f(x) 
has two real roots a and f (with in domain of f(x)), then : 

(a) f(x) = х also have same two real roots 

(b) f -1 (x) = x also have same two real roots 


(©) Р(х) = Я -l (x) also have same two real roots 
(d) Area of triangle formed by (0, 0), (o, f(o)), and (В, f(B)) is 1 unit 


(pem 
2 2 


, then : 


|n 10л [If эт 
(a) Range of f(x) is B d (b) Range of f(x) is B zl 
(c) f(x) is one-one for x e Е Я (d) f(x)is one-one for x € B | 


Let f:R К defined by f(x) = cos! (—{—х}), where (х) is fractional part function. Then 
which of the following is/are correct ? 

(a) fis тапу-опе but not even function (b) Range of f contains two prime numbers 
(c) f is a periodic (d) Graph of f does not lie below x-axis 
Which option(s) is/are true ? 

(а) f:R >R, f(x) =е —e~ is many-one into function 


(b) f:R >R, f(x) = 2x + |5іп x| is one-one onto 


2 
(с) f:R >R, (х) = „ы. d 15 тапу-опе опїо 
x^ —8x 4 18 
2x?-x45 . А 
а) f:R >R, f(x) = — —————- Is many-one into 
dd f 7x? + 2x 4 10 


If h(x) - Б d * E Ч where [] denotes greatest integer function, then which of the 
following are true ? 

(a) range of h(x) is (71,0) 

(b) If h(x) = 0, then x must be irrational 

(c) If h(x) = -1, then x can be rational as well as irrational 

(d) h(x)is periodic function 


$ . 
з. од =] 5, » X€Q then: 


; x€Q 


(a) f(x) is periodic (b) f(x) is many-one 
(c) f(x) is one-one (d) range of the function is R 
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14. Let f(x) be a real valued continuous function such that 
flO) = апа f(x+y) = fodfla-y) + /О0На-а) v xy ER, 


then for some real a: 


(a) f(x) is a periodic function (b) f(x) is a constant function 


cos X 
© f= (à) fox) = S* 
2x Osx<2 
15. f(x) is an even periodic function with period 10. In [0, 5], f(x) = 3х2-8 2<x<4.Then: 
10x 4<х<5 


РЯ fci3-fün _17 
шан © 913) 4/(-11) 21 


(c) f(5)is not defined (d) Range of f(x) is [0, 50] 
-Х 
16. For the equation oe = Awhich of the following statement(s) is/are correct ? 
+х 


(a) when A e (0, œ) equation has 2 real and distinct roots 

(b) when à e (—, - e?) equation has 2 real and distinct roots 
(c) when A Е (0, о) equation has 1 real root 

(d) when А e (-е, 0) equation has no real root 


17. For x e R*, if x, [х], (x) are in harmonic progression then the value of x can not be equal to : 
(where [-] denotes greatest integer function, {} denotes fractional part function) 
(а) 2 tan? (b cot? () tant (у-1. со 


42 8 /2 8 43 12 J2 
18. The equation || x - 1| - a|- 4, a eR, has: 
(a) З distinct real roots for unique value of a. (b) 4 distinct real roots for a € (хо, — 4) 
(c) 2 distinct real roots for |а| < 4 (d) no real roots for a > 4 
19. Let f, (х) = (sin x)" + (cosx)"", x e В, then : 


(a) р(х) » 1for all x «(2 (4k + рх) kel 


(b) Р(х) =1Югх = 2kn, kel 
(с) Ьб) > fa (x) for all x «2s (4k 4 Dz), kel 


(d) f(x) > (х) for all x «(2 (4k + Dž), kel 


(Where I denotes set of integers) 
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ооп. gO Rv - 


2 : 
20. If the domain of f(x) = 1 cos! oe: (=) where, x > Ois [а, b] and the range of f(x) is [с, d], 
T 


then : 

(a) a,bare the roots of the equation x* -3x? -x 43-20 

(b) a,bare the roots of the equation x* -x? +x? -2x 4120 
(© a? +43 -1 

(d) a? +b? +c? + 42 =11 


21) [4 52 ањ 


21. The number of real values of x satisfying the equation ; | 3 6 


greater than or equal to {[] denotes greatest integer function): 


(a) 7 (b) 8 (co) 9 | (4) 10 
22. Let f(x) = ах) + сех). If f" (x) denotes п“ derivative of f evaluated at x. Then which 


of the following hold ? 


2014r% _ _3 2015(Q _ З 2010| 7) _ 2011{%)_ 3 
@ os- w o? (0 /28(5|)-00 do; (3-3 


23. Which of the following is(are) incorrect ? 
(a) If f(x) = sin x and g(x) = In x then range of g(f(x)) is [-1, 1] 
(b) Ifx?-ax 4*9» xVxeRthen-5«a«7 


1 
(с) If f(x) = (2011 - х2012)2012 then f(f(2)) => 


х2-4х-30. 


(d) The function f:R — R defined as f(x) = is not surjective. 


x? - 8x +18 
24. If [x] denotes the integral part of x for real x, and 


Sn 11. 11и в 1 199 
$=|-—|+|=+——|+—+—|+|—+—— |..... зр” 
В ls 51 Ё A E zx] АЕРА 


(а) S is a composite number (b) Exponent of S in (10015 12 
(c) Number of factors of S is 10 (d) 7C, is max when г = 51 


(a, b, c, d) 


Үс (а, с) 
(abc d . | (а, Ъ, с, 4) 
(ad) |21, 2 (а, b) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
Let f(x) = log [x] 


g(x) = log {x} {x} 
h(x) log {х} | | 
where [ ], { ) denotes the greatest integer function and fractional part fucntion respectively. 


1. For x є (1, 5) the f(x) is not defined at how many points : 


(a) 5 (b) 4 (c) 3 (d) 2 
2. НА = (x: хе domain of f(x)) and В = (x : x e domain of g(x)) then V x e (1, 5), A - B will 
be: 
(a) (2, 3) (b (1,3) (0) (1,2) (d) None of these 
3. Domain of h(x) is : | 
(а) (2, œ) (b) [1, ә) (c) [2, ә) - {I} (d) R* -{I} 


I denotes integers. 
Paragraph for Question Nos. 4 to 6 
015 said to be well behaved if it lies in interval |o Ч - They are intelligent if they make domain 


of f + g and g equal. The values of 0 for which (Ө) is defined are handsome. Let 
| f(x) = J0x? - 209? -3) x –120, g(x) = In (x? — 49), 


0 
h(0) = 12 t dt - "| where 0 is in radians. 
0 


4. Complete set of values of 0 which are well behaved as well as intelligent is : 


3 л 3 7 5 т 6 л 
а) yr: ДЕЧ Ь к= ч ть pati ced 
о [2,7 ы [2,2] e$ НЫ 
5. Complete set of values of 0 which are intelligent is : 
6 7 т 16 1 
"Bd ӨМ) (91 of 
7'2 (b) 3 (c) 47 (d) |—, 
6. Complete set of values of 0 which are well behaved, intelligent and handsome is : 


(a) СЧ b BH E Ч 3 л 
2 (b) ^ 2. (c) 4'2 (d) 572 
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10. 


11. 


12. 


13. 


14, 


Paragraph for Question Nos. 7 to 8 


Let f(x) = 2-|х-3|,1 $ x < 5 and for rest of the values f(x) can be obtained by using the 
relation f(5x) = a f(x) V x ER. 


. The maximum value of f(x) in [54,55] for a = 215: 


(a) 16 (b) 32 (c) 64 (d) 8 


. The value of f(2007), taking a = 5, is : 


(a) 1118 (b) 2007 (c) 1250 (d) 132 


Paragraph for Question Nos. 9 to 10 
An even periodic function f: В — В with period 4 is such that 


< | тах. (|х|,х2) ; 0<х<1 
fe | х ; 15х52 


. The value оЁ{ f(5.12)) (where {} denotes fractional part function), 18: 


(a) {f(3.26)} (b) {f(7.88)} (с) {f(2.12)} (d) (f(5.88)) 
The number of solutions of f(x) =|3sin x| for x e (-6, 6) аге: 
(a) 5 (b) 3 (c) 7 (d) 9 
Paragraph for Question Nos. 11 to 12 
Let f(x) = 251 
Range of f(x): 
(a R-(3 (b) (s d U(2, œ) (с) (2 оа o) (d) А 
Range of the values of ‘К’ for which f(x) = К has exactly two distinct solutions : 
(a) (-2 z) (b) (-2, 1] (©) (o d (d) (-ә, - 2) 


Paragraph for Question Nos. 13 to 14 


Let f(x) be а continuous function (define for ай x) which satisfies 
уЗ х) —5f2(x) + 10f(x) -12 2 0, f? (x) - 4f(x) +3 2 Oand f?(x) -5f(x) +650 


If distinct positive number bj, b; and b, are in С.Р then f(1) + In b, f(2) + In b», f(3) + In b3 
are in: 

(a) A.P (b) G.P (c) Н.Р (d) А.С.Р 

The equation of tangent that can be drawn from (2, 0) on the curve y = x? f(sin x) is : 


(а) у =24(x +2) (b) у=12(х+2) (0) y 224x-2) (d) у=12(х-2) 
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Paragraph for Question Nos. 15 to 16 


Let f:[2,9) ә [1, о) defined by f(x) = 277 and А defined by 


(х) = m be two invertible functions, then 


15. y^ (x) is equal to 

(a) 424 /4-1og; x (b J42444-log;x (с) 44-*42-1og;x (d) 4-,/2+log, x 
16. The set ‘A’ equals to 

(a) [5,2] (b) [-2, 5] (с) [-5, 2] (d) [-5, - 2] 


1.| (<) m d Í 
jo 177 
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1. If x,y,z eR satisfies the system of equations x +[y] + {2} =12.7, [x] +{y} +2 = 41 and 
{x} +y +[2] =2 
(where {} and (1 denotes the fractional and integral parts respectively), then match the 
following : 


{x} +{y} = 
[z] + [x] = 
x+ {z} = 


z+[y]-{x} = 


2. Consider ax* + (7a - 2b) x? + (12a - 14b - c) x? – (24b + 7c) x + 1 —12c = 0, has no real roots 


id iig Boone" бах ПЬЮ» aes аа) 
Va /-я л (1 + ac + b?) 


falx) =-2+ 2108 /, costan- (sin (n (cos (n (x + D») . Then match the following : 


Domain of f, (x) is 
Range of f,(x) in the domain of f, (x) is 


Range of f;(x) is 
Domain of f;(x) is (—,- 4] v [-3, о) 
[0, 1] 


3. Given the graph of y - f(x) 


(B) 
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y =f(2x) 


(D) |y =1- f(x) 


f(x) = a 4 | 
x 


f(x) = sin? 2 2x - 2sin? x 


убх) = 2 (sin (sin oo) 
Gm 


f(x) = JIn(cos(sin x) 


+3 


If |x? -х|> х2 + х, then complete set o 
values of x is 


If |x+y|>x-y, where x»0, then 
‘complete set of values of y is 


f log? x > log ;(x?), then complete set 
гоол А) 


Е en rr Problems in Mathematics for JEE 


Range contains no natural 
number 


Range contains atleast one 
integer 


Many one but not even 
function 


Both many one and even 
function 


Periodic but not odd function 
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(р) | х] + 2 >| x|, (where (1 denotes the greai est 
integer function) then complete set ofi 
values of x is 


(S) 


Domain of f(x) =1п tan! 
{(х? — 6x? «11x - 6 x(e* - 1)) is 


(B) Range of f(x) - sin? 7 + cos is [2, 9) 
(C) | The ет of function| (R) (1, 2) UV (3, 0) 
Ko) = 10g да) (x? + 4x + 4) is 
2 
Е ai 
Then range of function f(g(x)) is (79, -3)u C2,-1) v (2, о) 


;0<х<2 
Е 


g(x) = РСР): 
If domain of g(x) is[a, b]thenb -ais | 
If range of (х) is [c, d] then c + d is 
ТООЖ» FEC, is 


|Anwes| 2 Ч. 
AR; BS; CP; р-0 
21455; BoP; С-0, рэк 
зло; B—R; COP; рә 5 
MA P,Q. ST; B>Q,R; C>P,Q,S; DP,S 
4 5А Q; В-Р, COS; рә К 


6 АК; BoP; COT; DoS 
АЭК; BOR; COR; DOS 


26 
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Exercise-5 : Subjective Type Problems 


« Let f(x) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, that 


F) = 1, f(2) = 3, ДЗ) = 5, f(4) =7, f(5) = 9, f'(2) = 2, then the sum of all the digits of f(6) is 


‚ Let f(x) = x? - 3x + 1. Find the number of different real solution of the equation f(f(x)) = 0, 


3. If f(x +y +1) = (УРО) + Jf)? v x,y є Rand f(0) = 1, then f(2) =...... 


10. 


11. 


12. 


13. 


‚ If the domain of f(x) = ¥12-3* – 33-х + sin7 (=) is [a, b], then a =...... 


- The number of elements in the range of the function : 


y -sin^! Ё - Ч + cos! Б - t where [.] denotes the greatest integer function 18 


А л 
The number of solutions of the equation f(x-1)* f(x*1)-sina, 0<a < 2 where 


= 1-|х| , Ix|s1; 
fco =] did 


» The number of integers in the range of function f(x) = [sin x] + [cos x] + [sin x + cos x]is 


(where [-] = denotes greatest integer function) 


- If P(x) is a polynomial of degree 4 such that P(-1) = P(1) = Sand Р(-2) = P(0) = P(2) = 2, then 


find the maximum value of P(x). 

The number of integral value(s) of k for which the curve у = J-x? – 2х and x + y-k=0 
intersect at 2 distinct points is/are 

Let the solution set of the equation : 


= et] 


is [a, b). Find the product ab. 


(where (1 and (3 denote greatest integer and fractional part function respectively). 


1 " 
For all real number x, let f(x) = мо Lo Find the number of real roots of the equation 


Обе (f(x))......) ={-х} 
where f is applied 2013 times and {.} denotes fractional part function. 


Find the number of elements contained in the range of the function f(x) - H E Үхє 
61 х 


(0, 30] (where [] denotes greatest integer function) 
Let f(x, y) = x? - y? and g(x, y) = 2xy. 


© 


such that (f(x y)? - (ах, у))# =È and f(xy)-g(x,y) = E 
Find the number of ordered pairs (х,у)? 
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x+5 
ух? +1 


15. In the above problem, f(x) is injective in the interval x є (о, a], and A is the largest possible 
value of a, then [A] = 


(where [x] denote greatest integer x x) 


14. Let f(x) - 


V x € В, then the smallest integral value of К for which f(x) Sk Y x eR is 


3 
x 2 
16. The number of integral values of m for which f :R  R; f(x) = ГУ + (т -1) х^ + (т+ 5) х+п 
is bijective 15: 
17. The number of roots of equation : 


(225 «езе тра вов) =0 
(x - 2)(x - 4) (x + 2) (x + 4) 
1-x*-2x 


18. The number of solutions of the equation cos ! 5 
(x+1) 


| =л(1-{х}), for x e [0,76] is equal 


to. (where ( denote fraction part function) 
19. Let f(x) = x? -bx + c, b is an odd positive integer. Given that f(x) = Оћаѕ two prime numbers 


as roots and b + c = 35. If the least value of f(x) V x eR іѕ А, ав | equal to 


(where [] denotes greatest integer function) 


20. Let f(x) be continuous function such that f(0) = 1 and f(x) - f Ө = = Ух ЕК, then f(42) = 


21.10 fG)-4x) -x?-2x«1 and вра шш ; 0<х<1 d if 


; l<x<2 
1 3 5 
1-5|1-1-851-1-8|-1|,Шеп21- 
41 2B 41) 


10 1 
22. If x =10), — — , then [x] = 
г=З (7-4 
(where [] denotes greatest integer function) 
23. Let f(x) - = = where a, b,c, d are non zero. If f(7) =7, f(11) = 11 and f(f(x)) = x for all x 
сх + 


except 8. The unique number which is not in the range of f is 
c 


24. Let A -(x|x? -4x « 3«0, x ЕК} 
В ={x|2* +р <0; х? -2(р+7)х+5< 0} 


If A с В, then the range of real number p є [a, b] where a, b are integers. 
Find the value of (b — a). 


28 


25. 


26. 


27. 


28. 


29. 


зо. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
38. 
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M. 2 
: x" =x . P 
Let the maximum value of expression у = —————.—— for x > 1 іѕ Е. where p апа 4 are 


хб 4 2x? -1 
relatively prime natural numbers, then p + q = 


If f(x) is an even function, then the number of distinct real numbers x such that 


F(x) ДЕН "i 
x 
| х+т ши 
The least integral value of m, т € R for which the range of function f(x) = 7 contains the 


х^ + 
interval [0, 1] is : 
Let х,хо, хз satisfying the equation x? – х? + gx y = 0 are in С.Р where Хү,Хэ, хз are 
positive numbers. Then the maximum value of [f] + [y] + 415 where [] denotes greatest integer 
function is : 
Let A = {1, 2, 3, 4) and В = {0,1, 2, 3, 4, 5}. If ‘m’ is the number of strictly increasing function f; 
f:A 2 Band n is the number of onto functions g, е :B — A. Then the last digit of n — т is. 


n D 
If tog; г] = 2010, where [] denotes greatest intege- function, then the sum of the digits of n 
rz 
18: 


Let f(x) = =<, where а, b, c, d are non-zero. If f(7) 27, f(11) 2 11and f(f(x)) = x for all x 
Cx + 
except 24 The unique number which is not in the range of f is 
с 


It is pouring down rain, and the amount of rain hitting point (x, Y) is given by 
fs y) =| x? + 2x?y – 5xy? - 6y? | If Mr. ‘A’ starts at (0, 0); find number of possible value(s) 
for ‘m’ such that y = mxisa line along which Mr. ‘ A’ could walk without any rain falling on him. 
Let P(x) be a cubic polynomical with leading co-efficient unity. Let the remainder when P(x) is 
divided by x? — 5x + 6 equals 2 times the remainder when P(x) is divided by x? - 5x + 4, ЇЇ 
Р(0) = 100, find the sum of the digits of P(5): 

Let f(x) = x? +10х + 20. Find the number of real solution of the equation ТОССОО»» = 0 
(In x) n x?) + In x? +3 

In? x -Inx? +2 


prime numbers (not necessarily distinct) then find the value of (a+b+c+d) POPES d) 
2 


If range of f(x) = can be expressed as В s] where a,b,c and d are 


Polynomial P(x) contains only terms of odd degree. When Р(х) is divided by (x - 3), then 
remainder is 6. If P(x) is divided by (x? - 9) then remainder is g(x). Find the value of g(2). 


The equation 2x? – 3x? + р = Ohas three real roots. Then find the minimum value of p. 


Find the number of integers in the domain of f(x) = } 


Уїлсов7! x 
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et OL са лэл йг таар, 


Exercise-1 : Single Choice Problems _ 


:_. cos(tan x) - cosx 
1. lim cos(tan x) - cos x = 
х>0 x* 


1 1 1 
i -i 41 4 
(а) 2 (b) = (c) 5 (4) 


5 


оюн 


. 4 : 
The value of lim (812 – (ап x)“ - (1— cos2x)* + x 


2. equal to : 
x307 (tan! x)? + (sin! х)б + 3sin x 
: 1 
(а) 0 (b) 1 (с) 2 (d) 3 
52 
З. Let a = lim 1200825) , im sin'zx | lim УХ-х 
x30 3x2 x20 х(1-ех) x lnx 

Then а, b, c satisfy : | 

(а) а<Ь<с (b b«c«a (с) a«c«b (d) b «a«c 
4. If f(x) = cot! mm and g(x) = cos! : =. , then lim 100-9) oca adis: 

1-3x 1+х xoa g(x) — (а) 2 
3 = 
в b) 3 Сына (d) -3 
2(1-а2) 2 2(1-а2) 2 
2 \sinx 

5. lim 13 | i 

х-0 е 

(a) е“ (b) е (c) e? (d) e$ 

e. З|х| р : : 

6. Jim P Н = P (where [] denotes greatest integer function), then p + q (where p,q are relative 

prime) is : 


(a) 2 (b) 7 (c) 5 (d) 6 
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7. f(x) = lim =z? (п is an even integer), then which of the following is incorrect ? 


3 
(a) If f E =] > B =} then function is invertible 


(b) f(x) = К-х) has infinite number of solutions 
(с) f(x) = fCx) | has infinite number of solutions 
(d) f(x) is one-one function for all x Е R 

ѕіп (лсоѕ2(їап(ѕіп х))) _ 


8. іт 
x20 x? 
(а) п (b) : (с) = (d) none of these 
25, 
(e%+3)In 27 )27 -9 
M E 3 3 
9. If f(x) = 3* —27 үн 
1-cos(x – 3) ЭЭ” 
(x - 3) tan(x - 3) 
If lim f(x) exist, then А = 
x3 
(a) i (b) 2 (с) : (d) none of these 
(5-2) 
8Ш|--Х 
10. lim a ай is equal to : 
хэл 2cosx-1 
3 
2 1 1 
а) — (b — (© 43 (d) = 
59 43 43 2 
11. lim нээ ‚ (where || denotes greatest integer function) is : 
x a cos | E (3sin x — sin 21 
2 4 Р 
(а) — (b) 1 (c) = (d) does not exist 
T 
2 
12. Let f be a continuous function on R such that f (2) = (ѕіпе") et + 2 ‚ then f(0) = 
n“+1 


(a) 1 (b) 0 (© -1 E 
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ae На 
Ё BC epee ata Xe 


{x} А 
13. іт EE equals, where {-} is fractional part function and 1 is an integer, to : 


x3I (x) 
(a) 2 (5) е-2 (с) 1 (d) does not exist 
1 
14. lim (e!!* -7х)3х is equal to : 
xo 
11 3 B 3 
(4) — = c) ell (d) e? 
3 (b) Л) (с) 
Е 1/х 
: non, (хөх? А 
15. The value of lim | (1 - 2x) b» C. is : 
x0 raD 1-2х 
(а) е" (b) е" (с) e? rac 
16. For a certain value of ‘c’, lim [(х? +7х* + 2)° – x] is finite and non-zero. Then the value of 
xo 
limit is : 
7 2 
(a) 5 (b) 1 (с) C (d) None of these 
17. The number of non-negative integral values of n for which lim eas eee) -018: 
x0 э а 
(а) 1 (b) 2 (с) 3 (а) 4 
1 
18. The value of lim (sex em : 
x -0\ х 
(a) e 1/3 (b) "E (c) e /6 (d) е\/б 
19. If lim (Ух?-х-1-ах-5)-0, then for k > 2, (КЕМ) lim sec" (kInb) = 
xo n>% 
(a) a (b) -a (c) 2a (d) b 


20. If f is a positive function such that f(x +T) = f(x)(T > 0), Vx Е В, then 


im of f(x+T)+ 2f (x+ 27) +......4nf(x+nT) )_ 
п>® | х-Т)-4/(х-4Г)-...... +n? f(x + n?T) j 
2 
(a) 2 (b) 5 (с) 3 (d) None of these 


21. Let f(x) = 3x? -7x8 + 5х6 —21х3 + 3х2 -7 


h>0 (f(1—h) – f(1))sin 5h 
(a) 1 (b) 2 (с) 3 (d) -3 
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Limit 


22. lim Е - =з | S 
х>0 х?(х +1) 


(а) 0 (b) - () -1 (4) -2 


23. Let f(x) be a continuous and differentiable function satisfying f(x + у) = /(х)/О)У x, y eRif 
f(x) can be expressed as f(x) =1+ x P(x) + x?Q(x) where lim P(x) =aand lim Q(x) = b, then 
x! x 


f (x) is equal to : 


(а) a f(x) (b) b f(x) 
(c) (a+b) f(x) (d) (a+ 2b) f(x) 
[1-tan Ja -sin 
24. lim CENE "MEN 
ши (1+ tan¥)n—2398 
(a) not exist b 1 EA 1 
exis (b) (c) T (d) T 
25. im (2-3) is equal to : 
х-эх(Х-42 
(а) е (b) e! (с) e? (d) e? 
26. lim (cos х) 18: 
nS 
(a) 1 (b) 0 © i (a) 2 
е е 


27. If lim (Inx) and lim {ln x} exists finitely but they are not equal (where {+} denotes fractional 
xc 


xoc 


part function), then : 

(a) 'c'can take only rational values 

(b) 'c'can take only irrational values 

(c) 'c'can take infinite values in which only one is irrational 


(d) ‘c’ сап take infinite values in which only one is rational 
1 


: asin bx х . 
28. Їїт| 1+ Jd , Where a, b are non-zero constants is equal to : 
x20 cos x 


(a) ед? (b) ab 
(c) е (4) ей 


34 


29. 


зо. 


31. 


32. 


33. 


34. 


35. 


www.jeebooks.in 


Advanced Problems in Mathematics for JEE 


The value of lim | (cos x)sin^x + € = jis: 
x30 In (1+ 3x + sin^ x) + xe 


1 
(a) des (b) 273 © 4642 @ -=+2. 
Їеїа- lim ( 5 - : р = lim x -1éx... lim Ша жаша ана 
xA Inx xlnx/ хэд 4х+х2 x20 x 
3 
dem РО. dieta matrix 2] is : 
x4 3[sin(x + 1) - (x 4 1)] c 
(a) Idempotent (b) Involutary 
(c) Non-singular (d) Nilpotent 
Ginx -x(2sin s - (13) 
The integral value of n so that lim f(x) where f(x) = SS is a finite 
x> x 
non-zero number, is : 
(a) 2 (b) 4 (с) 6 (d) 8 
max| x, 1) 
x P 
Consider the function f(x) =4—~/ Гү 3 » хя 0 еп lim (f(x)} + lim {f(x)} + 
min| x, P x20 xol 
1 , if x=0 
m [109] = 
(where {} denotes fraction part function and [|] denotes greatest integer function) 
(a) 0 (b) 1 (с) 2 (d) 3 
lim cos! c -х?) 2 lim cos! Gm -x?) - 
IY. р EE 3 
БЫ ЧИ 1-8 
(а) /2 (b) 2/2 (© 4/2 (4) 0 
2|. л л. т т 
li TM o C — a 
ev DE 2k < sin( + 5) Е" 5) 
(а) 0 (b) 1 
(c) 2 (d) 3 


um [1 [x]]?* ‚ Where [.] is greatest integer function, is equal to : 
x 


(a) 0 (b) 1 


(с) e? (d) Does not exist 


УВС, 


36. If mand n are 
(a) m-n 


ОЕ 
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gr ағу 


Ww "aae ps S 
lm _ l/n 
positive integers, then lim (cosx)'" -(cosx) © equals to : 
x0 x? 
a) 2-4 
nom 


(d) None of these 


х(1 + acosx) - bsin x 


37. The value of ordered pair (a, b) such that lim = 1,15: 
x20 x? 
3 53 3 5 
(a) (2-3 b (2.2) ( 2) 4 (3-3 
2 0) 122 (© 2 012 
38. What is the value of a + b, if lim 2 (ах) - In(e* cosx) sta 
x0 x sin(bx) 2 
(а) 1 (b) 2 () 3 (d) - 


39. Let a = lim ( 
noo 


п“ 
1 1 1 
а) - b) - i : 
(а) 3 (b) 4 (с) 2 (d) non existent 
40. The value of lim айша SOR is equal to : 
x x 
1 1 1 1 
(a) — (b) - с) — Ed 
5 6 (c) 4 (4) T 
41. The value of ordered pair (a, b) such that lim ыс ш n. -1,18: 
Х-» х 
5 3 5 3 5-3 5 
а кше л Вэ нэн (b) BH G3 а e 
@ (-,-3) 5 3 © (5.2) «(5-3 
42. Consider the sequence : 
=з L п> 
rz 2 
Then the limit ofu, as n > wis: 
(a) 1 (b) e (c) 3 (d) 2 
1 
43. The value of lim | (совх) sin?x + ыыы i 
In (1+ Зх + sin? x) + хех 
3 1 3 
(а) Ve +> (b) —+- (с) Ve+2 ES 


13 -12)+ (23 -22)+...+ (n? - n2) 


, then a is equal (0: 
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= 


36 
44. For neN , let },(х) = tan? (1 + sec x) (1 + sec2x) (1 + sec4x)...... (1 + ѕес2" х), the 
lim ^ ло); is equal to : 
n 2x i 
(a) 0 (b) 2" (с) ae (d) 2" 
1 
45. The value of lim (1 + [x] 85) is: 
x 
(where [ .] denotes greatest integer function). 
1 
(a) 0 (b) 1 (c) e far 
‚_ ((a-n)nx -tan x} sin nx : р 
46. If lim — ^^ ^^^ =0, п + Othenais equal to: 
x30 x? 
(a) 0 (b) i (c) n (à) п+2 
n n 
3п3 +4 
47. The value of imf ^ yu ,neN is equal to : 
n—o0 п" 
1\3/5 
(а) B er (с) e? (4) 0 
2 
48. The value of lim EOD b, c, de eR -(0)) depends on the sign of : 
xo ах + 
(a) aonly (b) donly 
(c) aand d only (d) a, band donly 
: 2 e 8) _ pf) 
49. Let f(x) = іт tan™ | 4n*}1- -cos* and g(x) = lim = "сео Ж ЭХ |then iin: 
по x0 х9 
equals. 
3 - 5 2 
а) — (b) - e = = 
( (с) 3 (4) d 
50. If f(x) be a cubic polynomial and lim sin’ x as then f(1) can not be equal to : 
хэд f(x) 3 
(a) 0 (b) -5 (с) 3 (d) -2 
sinx  ,-sinx _ 
51. lim z 5 : equals to : 
x30 x? + 2х 


(а) 3 (b) e?? (c) 2 (d) e? 
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52. If x1, X2, хз,...... , X, are the roots of x" + ax + b = 0, then the value of (x – x2) - хз) 
(х -x4)...... (x, – хи) is equal to : : 
(a) nx, +b (b nxt +a (с) nq (d) пху 
y ЕСИР AIT. буланд 
53. lim E ERI is equal to : 
, x30 sin x + tan^ x 
1 1 
zs 2 d) -- 
(а) -1 (b) 1 (c) 2 (4) 2 
xcosx 2xsinx xtanx нх) 
54. If /(х)-| 1 х 1 find lim жег 
1 2х 1 х-0 х 


(а) 0 (b) 1 (с) -1 (d) Does not exist 
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Exercise-2 : One or More than One Answer is/are Correct > у= 


2 
1. If lim (p tan qx? — 3cos? x + 4) бх ) =е93; pq eRthen: 
x 


1 1 - 
(a) р-42,4---- (b) р---,4-242 (с) р-1,4-2 (d) p=2,q=4 
q 2/2 р Ja q 
2. lim 2 25x? +x- 5x) is equal to : 
хоо 
2 2 = _ 
(a) lim 2X log. (1 + x)" 0j Ши ret 
x30 5x2 x20 x? 
= 2 sin — 
© 29-922 (d) lim —5 
x0 5х4 хэ0 Х 


3. Let lim (27 +ах +ех)/х =L 
х-›= 


which of the following statement(s) is(are) correct ? 
(a) ifL =а(а > 0), then the range of a is [e, со) 
(b) ifL = 2e(a > 0), then the range of ais (2e) 
(c) if = e(a > 0), then the range of a is (0, e] 


(d) if L = 2a(a > 1), then the range of a is (=, =) 


4. Let апа: x ^ sina- y = а and a соѕес а: х+ cosa: у = 1 be two variable straight lines, а 
being the parameter. Let P be the point of intersection of the lines. In the limiting position when 
a — 0, the point P lies on the line : 
(a х=2 (5) х=-1 () у+1=0 (d) y 22 

5. Let f: В — [-1, I1] be defined as f(x) = cos(sin x), then which of the following is(are) correct ? 
(a) fis periodic with fundamental period 2л (b) Range of f = [cos1, 1] 


(c) lim | Ї Ё - 3 tf E + «J -2 (d) f is neither even nor odd function 
х-»- 
2 
6. Let f(x) =х+ух? +2х and (х)-үх2-2х -x,then: 
(a) lim gG) =1 (b) lim f(x) 21 (© lim f(x)--1 (d) lim g(x) --1 
xo хә % х>-® xX— 00 
7. Which of the following limits does not exist ? 
(a) lim cosec! БЭ (b) lim sec! (sin! x) 
x70 х-7 x1 


1 соїх 
(c lim хх (d) lim CE + | 
х-0 8 


х-0" 
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10. 


11. 


12. 


13. 


If f(x) = lim 43 сов Ул? +1-Уп?-3п+ 3) where [y] denotes largest integer < y, 
no | 


then identify the correct statement(s). 


(a) lim f(x) =0 (b) lim јо) = 35 
- к-к; 

(с) feo = Зух б” (d f(x) =0Vx 4: x 
"Ww ра 2 2 2 


: 1 
- п = 2-1,82,494.....44 
asro] uw g E i Ж =з 


0 otherwise 
then identify the correct statement(s). 


(a) lim f(x) = 0 (b) lim f(x) does not exist 
x x 
(c) lim f (x) f(2x) =0 (d) lim f(x) f(2x) does not exist 


If lim f(x) = lim [f(x)] ([.] denotes the greatest integer function) and f(x) is non-constant 
xoa xoa 


continuous function, then : 


(a) lim f(x) is an integer (b) lim f(x) is non-integer 
(c) f(x) has local maximum at x =a (d) f(x) has local minimum at x = a 
cos! (1 - (x) sin! (1 -{x}) | 
Let f(x) =————————————— where (x) denotes the fractional part of x, then : 
ds J2630 - G9) Ё 
(а) lim /(х)-2 (b) lim fG) - 42 lim f(x) 
x0* 4 х—0* x07 
: TN BE d) li тэл 
(с) Hm F(x) aU (d) m у(х) Л 
. (sin(sinx)-sinx) 1 Е 
If lim <-> = ——— , then: 
m ax? + bx? «c 12 
(а) а=2 (b а--2 (с) с=0 (d) БЕК 
If f(x) = lim (n (x!/^ —1)) for > 0, then which of the following is/are true ? 
1 1 1 
210 ad] RE de 
Ser (2) „ы A fGo 


© ДЕ) Би (9) fGy)-fGO + fly) 


www.jeebooks.in 


i Advanced Problems in Mathematics for JEE 


14. The value of lim cos? (x (Jn? +n? + 2n)) (where n e М): 
no 


1 1 1 1 
(а) 3 (b) 3 (c) 4 (4) 9 
15. If «Be(-£,o) such that (sina +sinp)+ 2% =0 and (sina +sinp) 229 =-1 and 
2 sinB sinB 


Ч H 2n 
3 Ни 1+ (2sina) бей 
n» (2sinp)?^ 


(a) az- b) 1-2 (c) а--3 (d) 4-1 


16. Let f(x) - [x -2|* a? -ба+9 ,x«2 
5-2x , x22 


If lim [ f(x)] exists, the possible values a can take is/are (where [] represents the greatest 
x 


integer function) 
5 7 
(a) 2 (b) 2 (с) 3 (d) 2 


(а, с) | 5. (o) 6. (a,c) 


(,d | an) (d |12. ао 
А | | 


(а, с, 4) 
(а, с, 4) 
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Exercise-3 : Comprehension Type Problems * 


Paragraph for Question Nos. 1to2 _ 


A circular disk of unit radius is filled with a number of smaller ~ 
circular disks arranged in the form of hexagon. Let A, denotes а 
stack of disks arranged in the shape of a hexagon having ' n' disks on 
a side. The figure shows the configuration Аз. If *A' be the area of 
large disk, S, be the number of disks in A, configuration and r, be 
the radius of each disk in A, configuration, then 


“Ах Configuration 


4-5 
1. іт"; 
noon 


(a) 3 (b) 4 (с) 1 (d) 11 


2. lim nr, : 
no 


1 1 1 1 
(a) 3 (b) 2 (c) 4 (d) 11 


Paragraph for Question Nos. 3 to 4 


х-3 ; -2«x«0 
Let f(x)=| 4 : х-0 , then 
2x+5 ; 0<х<1 


3. lim f([x —tan x]) is : ([] denotes greatest integer fucntion) 

x20 

(a) 2 (b) 4 (с) 5 (d) None of these 
4. lim {=} | is : ((J denotes fractional part of function) 

х>0* tan х 

(а) 4 (b) 5 (с) 7 (d) None of these 


Paragraph for Question Nos. 5 to 6 


A certain function f(x) has the property that f(3x) - a. f(x) for all positive real values of x 
and f(x) =1-|x~-2|forl<x <3 2 


cosec (7. 
5. lim (f(x) (2) is: 
2 _2 
(a) га (b) = 


(с) e?" (d) Non-existent 
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6. If the total area bounded by y = f(x) and x-axis in [1, oo) converges to a finite quantity, then the 
range of a is : 
(а) (11) (b) E i 4] (c) ES Ф(-34) 
Paragraph for Question Nos. 7 to 9 
Consider the limit lim AU - Ста) exists, finite and has the value equal to | 


(where а,Ь are real constants), then : 


7. а = 
3 1 1 
1 3 1 1 
(а) (b) (c) 2 (4) 4 
8.а+Ь= 
> (b) 1 (0 1 (d) 0 
4 2 
9. HE 
l 
(a) 38 (b) 16 (c) 72 (d) 24 


Paragraph for Question Nos. 10 to 11 


For the curve sin x + sin у = 1 lying in the first quadrant there exists a constant a for which 
2 


lim x* RE = L (not zero) 
x30 dx? 


10. The value of a : 


1 1 3 
(a) 2 (b) Ла (с) 5 (d) 2 
11. The value of L: 
1 1 1 
2 1 (с) -- d) — 
(a) 7 (9) с) 3/5 (d) 28 
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агч БЭ) (Р) 2 
ца 2 Е 
(В) рег f(x) = lim 2* кап! (nx) then lim f(x) = (0) 0 
n—x K x—0* 
(Фү Sean (ап х) _ (R) : 
з”. Mam 
2 2 
(D) E > (S) 3 
if эн (х) зіпх =e}, thenL+2= 
x30" 


(T) Non-existent 


2. [-] represents greatest integer function : 


NN Column 
(A) If f(x) = sin! xand lim f(3x-4x?) -a-3 lim f(x),then[a] = (P) 2 
3 18 17 
ыы) к=к 
3 
3Х-Х and then бай (© 3 


(B) № р(х) = гап! (х) where 8) = 


(C) Ifcos ! (4х3 - Зх) =а + bcos ! xfor-1<x <> thenia + b+ 2] = ® 4 
(D) | If f(x) = cos ! (4x? – Зх) and lim f'G)-aand lim f'(x) =b, (S) -2 
| sd Eas 
| thena+b+3= 
(Т) Non 
existent 


; B>Q; COR; D>S 
; B>P; C> S; D>Q 
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1 


ae 
2. Е lim SO) =8 im — SC — and lim (14 200) =1 then a= 
x20 sin? x x202cosx - хех +x? -х-2 x30 e 


3. Шо, Bare two distinct real roots of the equation ax? +х-1-а = 0, (а = —1, 0), none of which is 


à d E | 
equal to unity, then the value of lim Hu ий is 0-р), Find the value of КІ. 
x(a) (el79* -1)(x -1) a 


x x х х х х E 
4. The value of lim (140)" -(35)* -(28)* -(20* +7* +5 + 4* -1 = 21п21пК1п7,їһеп k = 
х>0 xsin? x 


5. If lim SX, 2.21 then b-a= 


x0 x x? 
6. Find the value of lim (s * ie -х. 
х-эоо х 
: Я min (sin x, (x)) : edes 
7. Find lim BN ce where a is root of equation sin x + 1 = x (here [] represent greatest 
xoa* x- 


integer and ( represent fractional part function) 


ооа 


Chapter 3 - Continuity, Differentiability and Differentiation 
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“CONTINUITY, DIFFERENTIABILITY 
ме AND DIFFERENTIATION 


\ Exercise-1 : Single Choice Problems - 


. Let ‘f’ be a differentiable real valued function satisfying f(x +2y) = Р(х) + f(2y) + 
бху(х + 2y) V x,y Е К. Then f"(0), f"(1), f"(2)...... are in : 
(a) AP (b) GP (c) HP (d) None of these 


. The number of points of non-differentiability for f(x) = max [ |х|-1|, z) is 


(a) 4 (b) 3 (с) 2 (d) 5 
. Number of points of discontinuity of f(x) = B + Н in х €[0,100] is/are (where || denotes 


greatest integer function and ( denotes fractional part function) 


(a) 50 (b) 51 (c) 52 (d) 61 
. If f(x) has isolated point of discontinuity at x = asuch that| f(x) |is continuous at x = a then : 
(a) lim f(x) does not exist (b) lim f(x) + Ка) = 0 
xoa xa 
(c) f(a)-0 (d) None of these 
. If f(x) is a thrice differentiable function such that, tim 059 - 3/99 + 30299 - f) -12 
Х-» х 
then the value of f"(0) equals to : 
(a) 0 (0) 1 (c) 12 (d) None of these 
1 1 
Еж 
1+ (tan 9) Ө—со$Ө + (cot 0) 2028-00 1+ (тап 0) 209-92 e " (cot Ө) sin 0—cot 0 
1 dy NE 
|. 1+ (tan 0)9559-9999 + (cot 6) “6-8 then as 9-7/3is: 
(a) 0 (b) 1 
(с) 43 (d) None of these 


. Let f'(x) - sin(x?) and y = f(x? +D then 2 atx =115: 


(a) 2sin2 (b) 2cos2 (c) 2sin4 (d) cos2 


www.jeebooks.in 


46 Advanced Problems in Mathematics for JEE 


(7 
8. If f(x) =|sin x -|cosx||, then f (2) 


ла 1-48 
(а) (5) 2 

48-а -1-43 
(с) EC (d) 2 


2 
9. 1f 2sinx-cosy = then 27 at Z, Z )is Баш : 
4х2 
(a) -4 (b) -2 (c) -6 (d) 0 
ve d^ 
10. f is a differentiable function such that x = f(t”), у = f(t?) and f'(1) + Oif ЕЭ т 
г=1 


зра) +) 3 галла 
(а) =) 2—————-- üg er. 9824 25 
i | Су? | 4 са») 
o 4 Lo (4) ин 2 
З (f'()) 3 469) 


ах-1 if x«1 
11. Let f(x) - 3 if x=1. If f(x) is continuous at x = 1 then (a — b) is equal to : 
Ьх?+1 if x>1 


(a) 0 (b) 1 (с) 2 (d) 4 
p/x y/ x? dy. 
12. If y - 14 "о, then = is 
TRS Rey 
x х х х х х 
(а) ‚| “ЭРЭН ЖЕ И | (b) Le gis vi 
а-х В-х ү-х х\Ух-а Ух-В Ух-у 
а В Y У| qx B/x ү/х 
d) ИБ. l1 JE. 
(c) (Gets) ыы duse n) 


"m 
13. If f(x) = JOE m, then f"(0) is equal to : 
ап” x 


(4) 4 (5) 3 (с) 2 (4) 1 


9 . Я 
ѕіп x xisrational 
14. Let f(x) - , then set of points, where i i is : 

віп „ viiman р " f(x) is continuous, is : 


(a) {can +193, zi (b) a null set 


(с) {nm nel} (d) set of all rational numbers 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
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Continuity, Differentiability and Differentiation : __ 3. аде T MT 
ї tan x - cot x |. 
15. The number of values of x in (0, 2л) where the function f(x) = RT = шинжин 19 
continuous but non-derivable : 
(a) 3 (b) 4 (с) 0 (4) 1 
16. If f(x) =|x - 1| and g(x) = f(f(f(x))), then g'(x) is equal to : 
(а) lforx>2 (b) 1for2«x «3 (с) -1for2«x«3 (d) -lforx>3 


If f(x) is a continuous function V x e R and the range of f(x) is (2, V26) and g(x) = Е ги 


continuous V x є R, then the least positive integral value of C 18: (where [-] denotes the greatest 
integer function.) 


(a) 3 (b) 5 (0 6 (d) 7 
2 
ty exe hen 0) 18: 
dy“ / n2 
1 2 2 1 
=$ 24 E 4) = 
(а) 9 (b) 27 (c) 37 (d) 9 


Let f(x) = x? 4x? + 6x and 8(х) be its inverse then the value of g'(-4) : 

(a) -2 (b) 2 (c) : (d) None of these 

If f(x) = 24| x| -| x -1|]-| x + 1], te rr 1), (2 МЕ 5 Jis equal to: 

(a) 1 (b) -1 (с) 2 (d) -2 

If f(x) = cos (x? —4[х]); 0 < x « 1, (where [] denotes greatest integer function) then 153 15 


equal to : 
T т т 
w -үй ы (5 © 0 of 


Let g(x) be the inverse of f(x) such that f'(x) = PPC ——; Шеп--2--5 q? cm ху, is equal to : 
-Х 


a eo 
14 (gG0)? 1+ (g(x)) 
(с) 5(gG00*0 + ((х))°) (d) 1+(g(x))5 


min(x,x") X20 then which of the followin t true ? 
Let f(x) = E а 1) х<0' en whi g is not true 


(a) f(x) is not differentiable at x = 0 
(b) f(x) is not differentiable at exactly two points 
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(c) f(x) is continuous everywhere 
(d) f(x) is strictly increasing V x € R 


24. If f(x) = lim SB) then f'(x) is equal to : 
no id 9! 


sinx x xcosx —sinx sin x - x cosx 
(a —— ——— (c) ————— (d) — — 
х Ф) sinx x? sin? x 
l-tanx л 
х=— л 
25. Let (х) =. 4х-л fix elo), 
À ха? 2 
4 


If f(x) is continuous in |o z) then A is equal to : 


1 1 
(a) 1 (b) 2 (c) 73 (d) -1 
21 
26. Let ((х)-16 х° sin= X + 0, then f'(0) = 
0 x=0 
(a) 1 (b) -1 (с) 0 (d) Does not exist 


27. Let f be a differentiable function satisfying f'(x) = 2f(x) +10 Y x € R and f(0) = 0, then the 
number of real roots of the equation f(x) + 5sec? x = Oin (0, 2л) is : 
(a) 0 (b) 1 (с) 2 (d) 3 


sin (cos x л 
sin{cosx} л 


т 
28. If f(x) - жээ 2 » Where {К} represents the fractional part of К, then : 
т 
1 == 
" 2 
Е 


(а) f(x)is continuous at x = 2 


(b) lim f(x) does not exist 
лэ? 


2 


(c) lim f(x) exists, but f is not continuous at x = : 
т 


хә— 
2 


(d) lim f(x)=1 


а 
29. Let f(x) be а polynomial іп x. The second derivative of f(e*) want. xis : 
(а) f"(e* )e* + f'(e*) (b) f'(e*)e* + рех е2 
(c) f'(e*)e* + f'(e*)e?* (d) f'(e*)e? +e* fex) 
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30. If ef = log, x and g(x) is the inverse function of f(x), then g'(x) is equal to : 


(a) e~ +x (b) e e* ex (с) є 5 (d) e” 
31. If y = f(x) is differentiable V x € В, then 

(а) y =|f(x)|is differentiable V x € R 

(5D у=} 2 (x) is non-differentiable for atleast опе x 

(с) y = f(x)| f(x) |іѕ non-differentiable for atleast one x 

(d) y =| f(x)|? is differentiable v x € R 
32. If f(x) = (x - 1)* (x - 2)? (x – 3)? then the value of f"(1) + f"(2) + f'(3)is : 

(a) 0 (b) 1 (с) 2 (d) 6 
33. If f(x) = В —1, then on the interval [0, л]: 

(a) tan(f(x)) and NN are both continuous 

700 


(b) tan(f(x)) and ET are both discontinuous 
F(x) 


(c) tan(f(x)) and f -1 (x) are both continuous 


(d) tan f(x) is continuous but f ^! (x) is not 
1 


х-2 _ 
ade x>2 
3x-2 +1 
34. Let f(x) = piat x < 2, where () denotes fraction part function, is continuous at x = 2, 
-x 
c x=2 
then b +c = . 
(а) 0 (b) 1 © 2 (d) 4 
tanx _ех +] +t - : 
35. Let f(x) = ane be a continuous function at x = 0, The value of 


f(0) equals : А 


1 3 
(а) 5 (b) 3 (с) 2 (4) 2 
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Ü 


ЁВ 


1+ах)\*  x«0 | | 
à; x = 0, is continuous at x = 0, then 3(e* + b + c) is equal to : 


36. Let f(x) = b 
Ge -1 х»0 
(x 41)? -1 
(a) 3 (b) 6 (с) 7 (d) 8 
2 
37. If x+y +Jy - x = 5, then > = 
5 4 2 a> 
(a) 5 (b) 25 (с) 25 | (4) 25 
38. If f(x) = x? + x^ + log x апа g is the inverse of f, then g'(2) is : 
1 1 
ы ay 
(a) 8 (b) 5 (с) 2 (@ 2 


39. The number of points at which the function, 


r=] min{|x|,x*} if x є (—%, 1) otherwise 


min (2x - 1, x?) 
is not differentiable is : 
(a) 0 (b) 1 (с) 2 (d) 3 
40. If f(x)is a function such that f(x) + f"(x) = Oand g(x) = (f G9)? + (f'(x))? and g(3) = 8 then 
&(8) = | 
(а) 0 (b) 3 (с) 5 (4) 8 


41. Let f is twice differentiable оп R such that f(0) = 1, f'(0) = 0 and f"(0) = –1, then for a ER, 


2 : а? 


(а) е b) e 4 () е? с (à e 
42. Let f(x) =e” and fry (х) = etn) for any n 21,n EN. Then for any fixed n, the value of 
2 fa CO equals : | | 
(а) 7,09 © fal) fra (х)...... faGO f (х) 
(© (х) (х) (d) fax) fra (х)...... fof GO e* 


1/3 _ аз 


—тап-1| X фу. 
43. If y = tan ходао Dra, 
1 3 1 1 


Бан м — к Ur tre 
5 930623) х23(1-х23) ш 3x73 (1+ x73) © 3x! (1+ x??) 
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E 
sin (4k - 1) x жаб 
3x 
44. The value of К + f(0) so that f(x) = шилэн , 0«x« 2 can be made continuous at 
l , х=0 
x -0is: | 
(а) 1 2 © 3 (4) 0 
45. If y = tan! X) |x|<1, then 9 а(1|в : 
1+ү1-х2 dx 42 
1 43 2 
(а) — 3 г d) — 
х 
46. Let f(x) = Sa x + 0. If f(x) is continuous at x = 0, then f(0) is equal 
x 
to: 
(a) 0 (b) 1 (c) -1 (d) 2 


47. A function f(x) = max (sin x, cos x, 1 — cos x) is non-derivable for n values of х Е [0, 2л]. Then 
the value of n is : 


(а) 2 (b) 1 (c) 3 (d) 4 
48. Let g be the inverse function of a differentiable function f and G(x) = E If f(4) = 2 and 
g(x 
ҒО) = їе then the value of (G'(2))? equals to : 
(a) 1 (b) 4 (c) 16 (d) 64 
49. If f(x) - max x*, x? a) V x є[0, %), then the sum of the square of reciprocal of all the 
values of x where f(x) is non-differentiable, is equal to : 
(a) 1 (b) 81 (с) 82 (d) E 
50. If f(x) is derivable at x = 2such that /(2) = 2and f'(2) = 4, then the value of 
lim + (02+ h?)) - In(f(2 - h?))) is equal to : 
h>0 n? 
(а) 1 (b) 2 (с) 3 (d) 4 


ке 
sin| х+— ||. 
) 


Number of points at which the function f(x) is non-differentiable in [0, 2л], is : 
(a) 5 (b) 4 (с) 3 (d) 2 


51. Let f(x) = (x? -3x + 2)|(x? - 6x? +11х-6) |+ 
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52. Let f and g be differentiable functions on R (the set of all real numbers) such that 
g(1) = 2=g'(1) and f'(0) = 4. If h(x) = f(2xg (x) + cos mx — 3) then h'(1) is equal to : 


(a) 28 (b) 24 (c) 32 (d) 18 
ЭР 2 
53. If f(x) = Grp Ie. then the value of f'(0) is equal to : 
(x? -x 4 1)6 
(a) 10 (b) 11 (с) 13. (d) 15 
2n .: 
54. Statement-1 : The function f(x) = lim сз жщ. is discontinuous at x = 1. 
no lx” 


Statement-2 : H. L = R. H. L = f(1). 

(a) Statement-1 is true, Statement-2 is true and Statement-2 is correct explanation for 
Statement-1 | Аян d 

(b) Statement-1 is true, Statement-2 is true and Statement-2 is not the correct explanation for 
Statement-1 i ' 

(c) Statement-1 is true, Statement-2 is false 

(d) Statement-1 is false, Statement-2 is true 

55. If f(x) | i ” E d ‚ then number of points for x є R, where у = f(f(x)) is 
discontinuous is : 
(a) 0 (b) 1 (o2 ' (d) Infinitely many 


2 2 . 
56. Number of points where f(x) =) "8Х(01х ^ -x-2],x^ -3x) ; x20 
umber of points where f(x) | anat с) des 


is non-differentiable will be : 
(a) 1 (b) 2 () 3 (d) None of these 
1-х 


эх 2 23 
57. If the function f(x) = —4 2 ++ 7 += and g(x) = 10), then the value ste (2 


equals to : 
1 1 6 6 
= (b) -= с) = cM 
(a) 5 5 (с) - (4) 7 
58. Find К; if possible ; so that 
In (2 - cos 2x) ЭР?” 
ш2(1-513х) 
f(x) = k ; х=0 
еп 2 =j 
; x>0 


In( + tan 9x) 

is continuous at x = 0. 
2 1 
(a) 3 (b) 9 


(с) (d) Not possible 


OIN 
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i 3 
59. Let x ety "ут +? then the value of Z - x[ 2) 18: 


2t? t dx 
(a) 2 (b) 0 (с) -1 (d) -2 
60. If y? =1 + 24/2 cos 2x, then: | 


а? 
23 = y (py? + 1) (gy? -1) then the value of (p + 9) equals to : 


(а) 7 (b) 8 (с) 9 (d) 10 
61. Let f:R > Ris not identically zero, differentiable function and satisfy the equations 
f(xy) = f(x) Ку) and f (x +2) = f(x) + f(z), then f(5) = 
(a) 3 (b) 5 (с) 10. (d) 15 
62. Number of points at which the function f(x) -| min. (x, x^) 4 if “0 «X Xl is по 
min.(2x-1,x^) if x21 
derivable is : ° 


(а) 0 $ (b) 1 (© 2 (d) 3 
2 
63. If y «Ge Le x? y! then (107 4.4 9 в: 
dx? dx 

(а) n?y (by -п?у (с) -у (4) 2х2у 
64. If g(x) = f{x-v 1 =x? Jand НО = 1-х? then g'(x) equals to : 

(а) 1-x? (5) 4-x? (c) 2x(x+V1-x*) (d) 2x{x-V1-x? ) 

WET 
68. Let f(x) = lim 10802539” БОХ then : 
no 1+х 
(а) f(x)is continuous at x =1 (b) im, f(x) = 108, 3 
x3 
(c) lim f(x) =-sin1 (d) lim f(x) does not exist 
x-A* х—* 


66. Let f(x + у) = f GOf ОУ) for all x and y, and f(5) = -2, f'(0) = 3, then f'(5) is equal to : 


(а) 3 ME CE (с) -6 (d) 6 
- x^ si 
67. Let f(x) = lim ig reo ERE then : 
noo 1+х | 
(a) f(x)is continuous at x =1 (b) lim f(x) - log, 3 


(c) lim, f(x) =-sin1 | | (а) иш f(x) does not exist 
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x 
x-e* +1-{1-с0$2х} xz 


68. If f(x) = x2 is continuous at x = 0 then, which of the 
k x=0 
following statement is false ? 
(a) k= E (b) {k =; © [k] --2 (d) [k] {k} = E 


(where [.] denotes greatest integer function and ( denotes fraction part function.) 
69. Let f(x) =|| x? -10x + 21| - p | ; then the exhaustive set of values of p for which f(x) has 
exactly 6 points of non-derivability; 18: 


1 
70. If f(x) = aS ; then f'(0) is equal to : 
l-tan x 

(a) 4 (b) 3 (c) 2 (d) 1 

71. Fort є(0,1); letx = 25^ and у = 42991, , 
2 
then 1 4 (2) equals : 
ах 
x? y? х2 +у? х2 + у? 
(а) RI (b) d (c) y (d) z2 


72. Let f(x)=-1+|x-2| and g(x) 21- | x |then set of all possible value(s) of x for which (fog) 
(x) is discontinuous is : 


(a) (0, 1, 2) (b) (0,2) (c) (0) (d) an empty set 
73. If f(x) = [x] tan (mx) then f'(K *) is equal to (К e I and [.] denotes greatest integer function): 
(а) (k-Dz(-D* О kr (© kn(-1)*# (d) (k - a -1)* 
sinx 4 be 5x -c 
74. If f(x) е а x#0 is continuous at x = 0; then: 
2 >; x=0 
(a) a=b=c (b) а-25-3с (c) a=b=2 (d) 2a=2b=c 


2 
75. If tanx-cot у = ѕеса where a is constant and a 4-5 4 then a a(z, z) equals to : 
(a) 0 (b) 1 (с) 2 (d) 3 
2 
76. If y = (x -3) (x-2)(x-1)x (x+ 1)(х + 2)(х + 3), then EZ atx=lis: 


(a) -101 (b) 48 (c) 56 (d) 190 
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77. 


78. 


79. 


81. 


82. 


83. 


84. 


Let f(x y) = fGOf(y) Ух,у ER, 700) + 0. If f(x) is continuous at x =0, then f(x) is 


continuous at : 
(a) all natural numbers only (b) all integers only 
(c) all rational numbers only (d) all real numbers 


If f(x) = 3x? —2х4 + 2x? 3х2 + х+ соѕх+5 and g(x) =f! (x); then the value of g'(6) 
equals : | 
1 


Gi. ®- | 02 @ 3 
If y = f(x) and z = g(x) then £X equals 
dz? 
gf IX ©] ДЕ ie = 

(а) 2——°— (b 23--22- (с) ———S— . (d) None of these 

(592 (g)? “р 

_| x+1 3 x«0 _| xel р х<0 
Let feo -[ 1*1 F x 0ам09-| Сар : oo 


the number of points where g(f(x)) is not differentiable. 
(a) 0 * (b 1 (с) 2 (d) None of these 


Let f(x) = [sin x] + [cos x], x є[0, 2л], where || denotes the greatest integer function, total 
number of points where f(x) is non differentiable is equal to : 
(a) 2 (b) 3 (c) 4 (d) 5 
i {):0<{< Р 0, 

Let f(x) = соѕх, g(x) = а 21 x gees A 
Then bes. 
(a) g(x) is discontinuous at x = л (b) g(x) is continuous for x e[0, со) 
(с) g(x) is differentiable at x —7 (d) g(x) is differentiable for x e[0, ©) 
If f(x) =(4+ x)",n € Мапа f” (0) represents the г derivative of f(x) at x = 0, then the value 

со r р > 
of ym is equal to : 

г=0 r! 
(a) 2" ф) 3". (с) 5" (4) 4" 

e [M o Ixi 
Let f(x) = 1 SIM ‚ then domain of f'(x) is : 
; |х|<1 | 
1-|x| 


(а) (-«, ©) (b) (о, 0) -{-1,0,1} (c) (-с,0)-4-1,1) (d) (-©,®)-{0} 


www.jeebooks.in 


1-x 


1-х 4 ,3 Т 
85. If the function f(x) =-4e 2 +1+х+ A + T and g(x) = f^! (x), then. the value "et 


equals : 
1 1 6 6 
бай шигээ 25 == 
(а) Б Ф) 5 (с) 7 (4) 7 


86. The number of points at which the function f(x) = G4 x[)? -x +|x|)? is not differentiable 
in the interval (-3, 4) is : 


(a) Zero (b) One (c Two (d) Three 
87. If f(x) = (nma ; then f'(0) is equal to : 
-tan 
(a) 4 (b) 3 (с) 2 (d) 1 
88. If f(x) - et » 05х51 ара g(x) = x? - ах + b such that f(x)g(x) is continuous in 


х+1-{х} ; 1«x«3 
[0, 3) then the ordered pair (a, b) is (where 1) denotes fractional part function) : 
(a) (23) (b) (1,2) (c) (32) (d) (22) 
89. RE E following table and the fact that f(x)is invertible and differentiable everywhere to find 


x f(x) /'(х) 
3 1 7 
6 2 10 
9 3 5 
1 1 1 
(а) 0 (b) Е (с) 10 (9) 7 


xt sin + , x#0 
x 
0 ‚ x=0 
Such that f(x) is continuous at x = 0; f'(0) is real and finite; and lim af (x) does not exist. This 
holds true for which of the following values of n ? 
(a) 0 (b) 1 (с) 2 (d) 3 


90. Let f(x) -| 
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Exercise-2 : One or More than One Answer is/are Correct 


1. If f(x) = tan! (sgn (x? - Ах + 1)) has exactly one point of discontinuity, then the value of A can 
be: 
(a) 1 (b) -1 | (с) 2 (а) -2 
2(х+1) ; х<-1 


2. f(x)={ 41-х2 ; -l«x«1,then: 
ЇЇ Х|-11-1| ; x21 


(a) f(x)is non-differentiable at exactly three points 

(b) f(x) is continuous іп (оо, 1] 

(c) f(x) is differentiable in (—, – 1) 

(9) f(x)is finite type of discontinuity at x = 1, but continuous at x = -1 


x (3el/* + 4) 1 
3. Let f) =| 5 Ax ; ХЕО ХҮ 5 
0 ; х-0 
which of the following statement(s) is/are correct ? 
(a) f(x) is continuous at x = 0 (b) f(x) is non-derivable at x = 0 
(с) f'(0*)--3 (d) f'(O- ) does not exist 


4. Let | f(x) |< sin? x, Y x €R, then 
(a) f(x)is continuous at x =0 
(b) f(x) is differentiable at x = 0 
(c) f(x) is continuous but not differentiable at x = 0 


(d) f(0)=0 
кын ланын ee 
x 
5. Let f(x) = 3 ; x=0 


|= 


3 ҮҮ? 
Ши | > x»0 
x 


If f is continuous at x = Othen correct statement(s) is/are : 


(a) а+с=-1 (b) b+c=-4 
(с) а+Ь=-—5 (d) с+а=ап irrational number 

6. If f(x) = x] - 21+ p| have more than 3 points of non-derivability then the value of pcan be: 
(a) 0 (b) -1 


(с) -2 (4) 2 
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7. 


Identify the options having correct statement : 

(a) f(x) =4/x?|x|-1-|x| is no where non-differentiable 
(b) lim ((x + 5) tan (x + 1)) - ((x + 1) tan"! (x +1)) = 27 
(© f(x) = sin (ln (x + Vx? + 1)) is an odd function 


2 
(d) f(xy - 42 


А is discontinuous at exactly one point 
x-x 


‚ A twice differentiable function f(x) is defined for all real numbers and satisfies the following 


conditions : 

f(022;  f'(02-5 and f"(0)-3. 
The function g(x) is defined by g(x) =e™ + f(x) Vx eR, where ‘a’ is any constant. If 
g'(0) +5"(0) = Othen ‘a’ can be equal to : 


(a) 1 (b) -1 (c) 2 (d) -2 
9. If f(x) 2| x| sin x, then f is : 

(a) differentiable everywhere (b) not differentiable at x 2 nz, n eI 
(c) not differentiable at x = 0 (d) continuous at x = 0 

10. Let [ ] denotes the greatest integer function and f(x) = [tan? x], then 
(a) lim f(x) does not exist (b) f(x) is continuous at x = 0 
(с) f(x) is not differentiable at x = 0 (d) f'(0) 20 

11. Let f be a differentiable function satisfying f'(x) = f'(-x) V x є К. Then 


12. 


13. 


(a) If f(1) = f(2), then f(-1) = f(-2) 
(b) 3709 + 270) = ЛЕ (х + 2) for all real values of х, у 


(c) Let f(x) be an even function, then f(x) = OV x eR 

(d) Их) + f(-x) = 2f(0) V x eR 

Let f:R — R be a function, such that | f(x) |< x^", n eN Vx eR then f(x)is : 

(a) discontinuous at x = 0 (b) continuous at x = 0 

(c) non-differentiable at x = 0 (d) differentiable at x = 0 

Let f(x) =[x] and g(x) = Owhen x is an integer and g(x) = x? when x is not an integer ([ ] is 
the greatest integer function) then : 

(a) lim g(x) exists, but g(x) is not continuous at x =1 


(b) lim f(x) does not exist 
xl 


(c) gof is continuous for all x 
(d) fog is continuous for all x 


14. 


15. 


16. 


17. 


18. 


19. 
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2 
Let the function f be defined by Ло = |Р 6615 » X<2 Then: 


(a) f(x) is continuous in R if 3p + 104 = 4 
(b) f(x) is differentiable in R if p = q = a 
(c) If p=-2,q =1, then f(x) is continuous in R 


(d) f(x) is differentiable in R if 2p +114 = 4 
Let f(x) 2| 2x - 9| -| 2x|--| 2x + 9|. Which of the following are true ? 


(a) f(x)is not differentiable at x =; (b) f(x)is not differentiable at x = E 

(с) f(x) is not differentiable at x = 0 (d) f(x) is differentiable at x = 2, o; 

Let f(x) = max (x, x?, x?) in -2 < x < 2. Then : 

(a) f(x) is continuous in -2 < x < 2 (b) f(x) is not differentiable at x = 1 

(с) f(-1)+ (5) = E (4) f'-Df' B ае 

If f(x) be a differentiable function satisfying f(y)f Ө = f(x) V х,у ЕВ, y + Oand f(1) + 0, 
Ға) = 3, then: 


(а) sgn (f(x)) is non-differentiable at exactly one point 
Ё х (сох -1) -0 
x20 f(x) 
(c) f(x) =x has З solutions 
(d) f(f(x)) – f? (х) = Ohas infinitely many solutions 
Let f(x) = (x? - 3x + 2)(x? + 3x + 2) ап4 о, В y satisfy a. < B < y are the roots of f'(x) = Othen 
which of the following is/are correct ([:] denotes greatest integer function) ? 
(a) [o] =-2 (b) [Bl =-1 
(с) [B]-0 (d) [o] 21 
Let the function f be defined by f(x) - h *qxex?, х< 2 Тһеп: 
2рх + Зах?, х>2 


(а) f(x) is continuous in R if 3p + 10g = 4 
(b) f(x) is differentiable in R if p = q = 2 


(с) If p =-2, q =1, then f(x) is continuous in R 
(d) f(x) is differentiable in R if 2p +1 14=4 
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3 
20. If y =e") + (tan x)* then g may be equal to : 


(a) e* sin(x*) 133 cos(x?) + sin(x? )] + (tan x)* [In tan x + 2x cosec 2x] 
(b) ет cos(x? ) + sin(x?)] + (tan x)* [In tan x + 2x cosec 2x] 
(c) ex singe?) „3 sin(x?) + cos(x?)] + (tan x)* [In tan x + 2соѕес 2x] 


; 2 
(d) e*s^ GO [3x3 cos(x3) + sin(x?)] + (tanx)* L {ап хь = Ч 


21. Let (х)-х4(1-х)х2-(1-х)3(1-х2)х3 +...... I 9 (1-х"1)х";(п > 4) 


then : . 
а) дю--Па-х”) в fx) =1-[]Ja-x") 
rz ri 
n ri n rA 
(с) Fo a- fe Lr | (d f'(x) = < = | 
lax Ро o 


х?+а;0<х<1 


22. Let f(x) Ч 


3х-5:0«х«1 
and g(x) -| 


2x+b;1sx<2 x? ;1<х<2 


If derivative of f(x) илл. g(x) at x = 1 exists and is equal to A, then which of the following is/are 


correct ? 
ab -b 
(а) а+Ь=-3 (b) a-b=1 (с) Go (d) uo 
xp в 
.sin[x 17: , 53 +; 0<х<1 
x? -3x 4 8 
23. If f(x) = is differentiable in [0, 2] then : 
2соѕлх tan ! x ;1<x<2 


(11 denotes greatest integer function) 


1 -1 -5.13 IE ON 
(a) we (b) =; (с) Ь UR (d) b-- т 
1-х 0<х<2 
24. If f(x) = , then f(f(x)) is not differentiable ас: 
3-x 2<xs3 
(a) х-1 Ф) х-2 (©) x- (4) x=3 


25. Let f(x) = (x + 1)(х + 2)(x + 3)...... (x + 100) and g(x) = f(x) f" G9 —(/'(х))?. Let n be the 
number of real roots of (х) = 0, then : 
(а) n«2 (b) n>2 (с) n«100 (d) n » 100 
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х|-3 , x«1 =] 2-xl , x«2 
26. fo = |, IO? А dT CIE РА , x22 


If h(x) = f(x) + g(x) is discontinuous at exactly one point, then which of the following are 
correct ? 
(а) a=-3,b=0 (b a--3b--1 (© a=2,b=1 (4) a=0,b=1 
27. Let f(x) be a continuous function in [-1, 1] such that 
In (ax? + bx +c) . 


; -15х<0 
x? 
f(x) = 1 ; x-0 
2 
(ох? _ 
sin(e" -1) : ОЕ 


x? 


Then which of the following is/are correct ? 
(a) а+Ь+с=0 (b) b=a+c (с) с-1-5 (d) b? +c? =1 

28. f(x)is differentiable function satisfying the relationship f 2(х) + (у) +2(ху-1)=/ 2(х+ y) 
Ух, у ЕК 


Also f(x) > 0 V x e Rand f(42) = 2. Then which of the following statement(s) is/are correct 
about f(x) ? 


(a) [f(3)] = 3 ([] denotes greatest integer function) 
(b f(47) =3 
(c) f(x)is even 


(d) f'(0) =0 
29. The function f(x) = | 1-41-x? | » (where [] denotes greatest integer function) : 


(a) has domain [-1, 1] 
(b) is discontinuous at two points in its domain 
(c) is discontinuous at x = 0 
(4) is discontinuous at x =1 
30. A function f(x) satisfies the relation : 
f(x * y) = fx) + fy) + ху(х * y) х,у єВЛЄР(0)--1, then : 
(a) f(x) is a polynomial function 
(b) f(x) is an exponential function 
(c) f(x) is twice differentiable for all x € R 
(d) f'(3)-8 
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31. The points of discontinuities of f(x) = BH El in B d is/are : 
т T 


(where || denotes greatest integer function) 

т т п 
а) Z Е: i d 
(а) = . Bs (© 2 (4) л 


x? 


— 0<х<1 
32. Let f(x) = 2 , then in [0,2] : 


2x -3х+3 1<х<2 


(а) f(x), / (х) are continuous 

(b) f'(x)is continuous, f"(x) is not continuous 
(c) f"(x) is continuous 

(d) f"(x)is non differentiable 


а?у 
33. If x = €t), y = y(t), then — = 
dx? 


фу” уф" dy" -w'd" y" y'o" y" y'o” 
(аў: =. (Бу: 25-25. (0---15 (4) 
(9)? (9)? $ ($)? (9)? (9)? 


xel 


34. f(x) 2 [x] and g(x) = E " xf where || denotes the greatest integer function. Then 


(a) gof is continuous for all x 

(b) gof is not continuous for all x 

(c) fog is continuous everywhere 

(d) fog is not continuous everywhere 
35. Let f:R* — R defined as f(x) =е* + Inxand $ = f^! then correct statement(s) is/are : 
e-1 


1-e " , 1 
"(e)= (b) g"(e)= (с) g'(e)=e+1 4) g'(e) = —— 
EA «e? a (+e)? M илэг 
2 
3х-х- : x<2 


2 
36. Let f(x) = [x -1] ; 2<х <3; then which of the following hold(s) good ? 
х2-8х-17 ; x23 


(11 denotes greatest integer function) 
(a) lim f (x) =1 (b) f(x) is differentiable at x = 2 
x 


(c) f(x)is continuous at x - 2 (d) f(x)is discontinuus at x - 3 
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(a, с, d) 
(a, d) 
(a, b, с) 
(a, d) 
‚| (a, b, c, d) 
(a, b, d) 


(a, b, d) : 5.1 (a, b, с, d) (b, с) 

(b, d) (a, d) (b, d) 

4| (a,b, с) | 17.1 (а, b, c, d) (a, c) 

‚| (a, b, с, d) (b, с) (a, b) 
3. (a, b, c, d) (a, b, d) (a, c, d) 
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(a) (a, d) (a, c, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 
Let f(x) = lim n? 663) and g(x) = min f(x), (х0) 
(where {.} denotes fractional part function) 


1. Left hand derivative of (x) =e¥7F™ at x=0is: 


(a) 0 (b) 1 (c) E (d) Does not exist 
2. Number of points in x Е [-1, 2] at which g(x) is discontinuous : 
(a) 2 (b) 1 (c) 0 (d) 3 


Paragraph for Question Nos. 3 to 4 
Let f(x) and g(x) be two differentiable functions, defined as : 
fd = х? + хє (1) -47(2) and g(x)= fax? «x fix) + f'G9.. 


3. The value of f(1) + g(-1) is : 


(а) 0 (b) 1 (с) 2 (d) 3 
4. The number of integers in the domain of the function F(x) = E -43-xis:. 
(a) 0 (b) 1 (c) 2 (d) Infinite 


Paragraph for Question Nos. 5 to 6 
Define : f(x) 2|x? -4x + 3|Inx + 2(x - 2)", x > 0 


x-1 ,xeQ 
jo per , x€Q 
5. f(x) is non-differentiable at ........ points and the sum of corresponding x value(s) is ....... 
(a) 3,6 (b) 2,3 (c) 2,4 (d) 2,5 


6. h(x) is discontinuous at x =...... 


(а) 1442 (b) tan = (c) tan = (4) /2-1 


10. 


11. 


12. 


13. 
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Paragraph for Question Nos. 7 to 8 


Consider a function defined in [-2, 2] 
{хр -25х«-1 

f(x) ={|sgnx| -1<x<1 

1-3) 1<х<2 


where {} denotes the fractional part function. 


- The total number of points of discontinuity of f(x) for x e [-2, 2] is : 


(a) 0 (b) 1 (с) 2 (4) 4 


‚ The number of points бог x € [-2, 2] where f(x) is non-differentiable is : 


(a) 0 (b) 1 (с) 2 (d) 3 


Paragraph for Question Nos. 9 to 10 


Consider a function f(x) in [0, 2л] defined as : 


_|[5$їпх]+[со$х] ; O<x<n 
Tea д M sete ; n«XX2x 


where [.] denotes greatest integer function then 


- Number of points where f(x) is non-derivable : 


(a) 2 (b) 3 (c) 4 (d) 5 
lim f(x) equals 
3n)* 

x> = 

(a) 0 (b) 1 (c) -1 (d) 2 


Paragraph for Question Nos. 11 to 13 


<х<2 : 
Let f(x) = | T * Da E È 2 < 3 where [х] = greatest integer less than ог equal to x, then : 


The number of values of x for x [0, 3] where f(x) is discontinuous is : 


(a) 0 (b) 1 (c) 2 (d) 3 
The number of values of x for x є(0,3| where f(x) is non-differentiable is : 
(a) 0 (b) 1 (c) 2 (d) 3 
The number of integers in the range of у = f(x)is: 

(a) 3 (b) 4 (c) 5 (d) 6 


Paragraph for Question Nos. 14 to 16 


Let f:R — R be a continuous and differentiable function such that f(x + y) = f(x): f(y) 
Ух, y, f(x) = Oand f(0) =1and f'(0) =2. 


Let g(xy) = g(x)-g(y) V x,y and g'(1) = 2;8(1) #0 
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14. Identify the correct option : T vg "E 
(а) f(2-e* (b) f(2) = 2e? (с) f(D«4 . (d) f(3) »729 
15. Identify the correct option : 
(а) g(2)=2 (b) g(3 =3 (с) g(3)=9 (а) g(3) =6 
16. The number of values of х, where f(x) = g(x): 
(a) 0 (b) 1 (c) 2 (d) 3 
Paragraph for Question Nos. 17 to 18 
2 
Let f(x) =— 00 X — andg(x) = Ахап x + (1 —2)sin x — x, where A e Rand x e [0, 7/2). 
| 1+ cos x + cos? x 
17. g'(x) equals 
(a) (1 - cos x) (f(x) - 2) (b) (1- cos x). — f Ge) 
COS X cos x 
(© (1 cos x). – f (x)) (d) =з s on) 
f(x) (f(x)) 
18. 


The exhaustive set of values of ‘i’ such that g'(x) > 0 for any Е [0, 7/2) : 
(a) ә) (b) 10) (c) B = (4) B J 


Paragraph for Question Nos. 19 to 21 


2 2n 
A x^ + 2(х +1) 
Let x) = lim ———————— 
ia n2 (x + 1)? +х2 +1 


g(x) = nol цөн" f = » then 


,n eN and 


19. The number of points where g(x) is non-differentiable V x € R is : 
(a) 1 (b) 2 (c) 3 (d) 4 
(x? +4x+3) , : 
20. lim ——————— —— is equal to : 
Pre ре (х+3)#(х) 
(a) 1 (5) 2 (с) 4 (d) Non-existent 


21. 


lim f(x) 


хэ-2 


+ Ша (5/(х))18 equal to 
хә-2* 


lim | ЈО) | + 
x20 tan? x 
(where {} denotes fraction part function) 


(a) 7 (b) 8 (c) 12 (d) Non-existent 
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Se 


Paragraph for Question Nos. 22 to 24 
Let f and g be two differentiable functions such that : 
‚ f(x) = g'Q)sinx + (g"(2) - Ux 
2123 


22. The number of solution(s) of the equation f(x) = g(x) is/are : 


(a) 1 (b) 2 (03 ^" (d) infinite 
g(cosx), _ ын п) _ 2n]... 
23. dirus = cos x + In (h(x)) + C whereC is constant and iB =1 феп |ћ ( A Jis : 
* 1 
) 3/2 2 d) = 
(а (b) 2/3 (о 4/3 @ -- 
24. If (x) = f^! (x) then Ф Ё - i} equals to : 
л : т 
(а) rM 1 (5) г (с) 1 (4) 0 
Paragraph for Question Nos. 25 to 26 
Suppose a function f(x) satisfies the following conditions 
| оу) то Foy oY = Rand f'(0) =1 
| Also -1« f(x) «1, V x eR : 
25. f(x) increases in the complete interval : 
(а) (~, –1) u (-1, 0) u(0, 1) v (1, o») (b) (-с, œ) 
(с) (—, -1)u (-1, 0) (d) (0, 1) ù (1, œ) 
26. The value of the limit It (f(x))* is: 
(a) 0 (b) 1 (с) e (d) e? 


Paragraph for Question Nos. 27 to 28 


| 4 
| Let f(x) be a polynomial satisfying lim зон -3 
x9 x" +] 


_ f(2).=5, f(3) = 10, f(-1) = 2, f(-6) =37 _ 
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— 2 - 
27. The value of lim 28:54 equals 10: 


хэ-6 3(х+6) ир 
| 6 = 
(а) -|6 . (6 © P @ == 
28. The number of points of discontinuity of g(x) = — ЗЕР in |=. 5 equals 
x*+1-f(x) 12 2 


04 ^ Ыз oi. || Фо 
| Paragraph for Question Nos. 29 to 30 
Consider f(x) = хх and g(x) = e?x. Let a and p be two values of x satisfying f(x) = GO. - 
(а <р) z < шаал 
29. If lim 00-е = | then the value of c -l equals to : 
xB g(x) -p ын 
(а) 4-e?. 200) e?-4 (© 4-е (4) е-4 
30. If h(x) = Тод then h'(a) equals to : | 
g(x) 


(a) e (b) -e © зе 8) -3e 
| * Paragraph for Question Nos. 31 to 32 | 

Let f. (x) + лм О’) = күчү? Ух, у eR-(0) wheren eN and. 

ay 

| g(x) = max | fold; fa GO, z) V xeR-{0} 


31. The шиш value of У f2, (cosec0) + X fa (sec), where 0» = ;kelis: 
' | k=l 


k=l. 
(1. —— (b) 2 () 42 (d) 4 
32. The number of values of x for which g(x) is non-differentiable (x € R -{0}): 


ттүү — 


o T Answers | E 


(d) (c) | 10.| (c) 
(b) (b) | зо. (а) 


(a) 3 (4 (© 5 (à) 1 


D 
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Exercise-4 : Matching Type Problems | 


. Column-l. | 


T. 4 
If [ Hn =-К then the value of ЗЕ is greater than 
0 cos“ x л 


If e**? +e =1апа у” -(y')? +K = 0, ел К is equal to | (О) 1 
(C) | If f(x) = xIn x then 207-1) (In 4) is more than 2 | 
(р) 1 4 


lim (х1п xa is less than 
xo , 


2. Let f(x) - (8 | pee » 


(where [.] denotes the greatest integer function) g(x) = secx, x e R - (2n + 07, nel 


Match the following statements in column I with their values in column II in the interval 
( Зл Зл 


COUM RSA Column-il 


does not exist is/are 


Abscissa of points of discontinuity of fog(x) is/are 


(A) | f(x) is continuous at x equal to 


is equal to 


3 
| f(x)dx 
2 


3 
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If g(x)=x-1 and if f(x)=g(x) where 
x € (—3,oo), then number of solutions 


Ifl= lim f(x), then -lis equal to 
x34* 


(B) S log secx/2 COS X т (О) 2 
x0 x 
log secx юм 


(C) | Let f(x) = max. (cosx, x, 2x — 1) where x > 0 then} (В) 5 
number of points of non-differentiability of f (x) is 
(D) | If f(x) =[2+ Зѕіп х], 0 « x « x then number ой (S) 16 
points at which the function is discontinuous, is 
5. The function f(x) = ах(х-1) +6 x«1 
=х-1 1<х<3 
= рх? +ах+2 x>3 
if (i) f(x) is continuous for ай x 


(ii) f'(1) does not exist 
(iii) f'(x) is continuous at x = 3, then 


a cannot has value 
b has value 


p has value 


А-Р,0,К, B>Q; C>P,Q; DoOR,ST 
A>P,Q,R,S,T; BOP,T; С-0,5,.0-Р,Б,Т 
А-0: 8-5, COP; DOR 

AP; 8-5: CQ; DOR 

AS; 8-0, COP; DOR 
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y Exercise-5 : Subjective Type Problems 


ax(x-1)+b ; х<1 
1. Let f(x) = х+2 ; 15х53 is continuous Vx eR except х-1 but |f(x)| в 


px? + qx 4 2 5 x3 
differentiable everywhere and f'(x) is continuous at x = 3and |a + p + b + q|- К, then К = 


2 
2. If y = sin(8sin ^! x) then (1 -х2) ЧУ #9. -ky, where К = 
dx? dx 


2 2 
3. If y? = 4ax, then dy = Ы where k? = 
ах? у 3 
4. The number of values of x, х єГ-2, 3] where f(x) = [х2] ѕіп (nx) is discontinuous is 


(where [] denotes greatest integer function) 
5. If f(x) is continuous and differentiable in [-3, 9] and f'(x) e [-2, 8] V x e (-3, 9). Let N be the 
number of divisors of the greatest possible value of f(9) — f(-3), then find the sum of digits of 


N. 


3 
6. If f(x) = COS X ; x«0 
f Р -|x? -1| ; x20. 


then find the number of points where g(x) - f(|x|) is non-differentiable. 


24n 
7. Let f(x) = x? +ах+3 and g(x)=x+b, where FG) = lim 09 син If F(x) is 
n9 — l4. (x^)" 


continuous at х = 1 and х = -1then find the value of (a? + b?). 


- - « 


Then f ^! (x) is discontinuous at x = 
9. If f(x) + 2f (1-х) = x? + 2Y x e Rand f(x)is a differentiable function, then the value of /'(8) 


15 
10. Let f(x) = signum (x) and g(x) = x (x? –10х + 21), then the number of points of discontinuity 


of f [g(x)] is 


2 A | 
1 : : 
11. Утлы bsinx tehen the value of b + c -a is 


dx? | sin? x - sinx 41 
1 32 2 
12. If f(x)-acos(nx)- b, Л апа | /бд&с=2 +1, then find the value of 
т 
. 1/2 


-=j 
"(ges 2 + cos! j 
n 3 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 
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13. Let a(x) = f(x) - f(2x) and B(x) = f(x) - f(4x) 
and a'(1) 2 5 a'(2) 27 
thon длЯ the value of В'(1) - 10 
lx з 2 a + bx”? 


Let f(x)=-4-e 2 ы ы and g be inverse function of f and h(x)=——z,—, 
x 


ша 2 
5526 ( iJ 
6 


(x? -1)y" + xy’ 
y 


h'(5) = 0, then 


If y = e?5 then is equal to 


x 
Let f be a continuous function on [0, ©) such that lim | /(х) + [ 22 exists. Find lim f(x). 
x70 
0 
2 53 x4 x5 
Let f(x) =x+ E bcp ON Te g(x) = f^! (x). Find g"(0). 
2 3 4 5 
3 
If - cosx ; x<0 
n9 В x-|x?-1| ; x20 
then find the number of points where g(x) = f(|x|) is non-differentiable. 
Let f :R* ——› R be a differentiable function satisfying : 


Хайа 19 +O vx y ер або /0)-0,7(1)-1 


find lim nn Al (where [] denotes greatest integer function). 
х 


For the curve sin x + sin y = 1 lying in the first quadrant there exists a constant a for which 
2 
lim х“ dy = 1, (not zero), then 2a = 
0 dx? 


Let f(x) =xtan™ (x2) + x^. Let f*(x) denotes К® derivative of f(x) wrt. x, КЕМ. If 


Et 
С dx 
The value of x, x є (2, о) where f(x) = 4x + J8x -16 + 4x - /8x -16 is not differentiable is : 


3| Юг 
5 


Х-- 


f?" (0) + 0,т EN, then т = 


Их= cos0 and у = sin? 9, then | —— at 0 = 7 is: 


The number of non differentiability points of function f(x) = min( b., 


x e (0,2), where |) and {} denote greatest integer function and fractional part function 
respectively. 
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74 ¢ APPLICATION OF 
К DERIVATIVES 


[LL 


Exercise-1 : Single Choice Problems 


1. The difference between the maximum and minimum value of the function 
Р(х) = 3sin* x - cosÓ xis: 


3 5 
(a) 2 (b) 2 (с) 3 (d) 4 
2. A function y = f(x) has a second order derivative f"(x) = 6(x – 1). If its graph passes through 
the point (2, 1) and at that point the tangent to the graph is у = Зх — 5, then the function is : 
(а) (х-1)? (b (x-1)? (с) (х+13 (d) (x+1)? 
3. If the subnormal at any point on the curve y = 3l-* . x* is of constant length then k equals (0 : 


(a) 3 (b) 1 © 2 (4) 0 


4. If x? — 5ах + 4r is divisible by (x – c)? then which of the following must hold true V д, r,c € R? 
(а) а=г (b) а+г=0 (© q?-r* (d) q* =r5 

5. A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts 
at a rate of 50cm? /min. When the thickness of ice is 5 cm, then the rate at which the thickness 
of ice decreases, is : 
(a) == ст/тіп (b) 18 ступил (с) = cm/min (d) = cm/min 


6. If f(x) = (x-D@-2) , then number of local extremas for g(x), where g(x) = f( | x |: 
(х-3)(х-4) | 


(а) 3 (b) 4 (с) 5 (d) None of these 

7. Two straight roads OA and OB intersect at an angle 60°. A car approaches О from A, where 
OA = 700m at a uniform speed of 20 m/s, Simultaneously, a runner starts running from О 
towards B at a uniform speed of 5 m/s. The time after start when the car and the runner are 


closest 15: 
(a) 10 sec (b) 15 sec 
(c) 20 sec (d) 30 sec 
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8. Let fxd = [5735 ; -25х<0, it f(x) has smallest value at x = 0, then range of a, is : 


4x3 ; 0«х-117 
(a) (-о,3) (b) (-о,3| (с) (3%) : (d) [3, 0) 
34|x - k| ‚ x&k 
9. fO) - 42. » , sin(x - k) , к has minimum at x = К, then : 
(x-k) 
(a) aeR | (b) |а|<2 (с) |а|>2 (4) 1<|а|<2 
2 


10. For a certain curve = бх – 4and curve has local minimum value 5 at x = 1. Let the global 


maximum and global minimum values, where 0 < x < 2 ; are M and m. Then the value of 
(M - m) equals to : 4 
(а) -2 (b) 2 (c) 12 (d) -12 


11. The tangent to y = ax? + bx + 5 at (1, 2) is parallel to the normal at the point (-2, 2) on the 


curve y = х? + 6x +10. Then the value of 2 - bis : 


(a) 2 (b) 0 (с) 3 (d) 1 

12. If (a, b) be the point on the curve 9y? - x? where normal to the curve make equal intercepts 
with the axis, then the value of (a + b) is : | 
(а) 0 (5) 5 (с) 2 (d) None of these 


4 | 
13. The curve у = f(x) satisfies = 6x - 4 and f(x) has a local minimum value 5 when х-1 


Then f(0) is equal to : | 
(а) 1 (0) 0 (с) 5 (d) None of these 


14. Let A be the point where the curve 5a?x? «10a x? +х+ 2y -4=0 (a ЕВ, а. + 0) meets the 
y-axis, then the equation of tangent to the curve at the point where normal at А meets the curve 
again, is : 

(а) х-оу-2а-0 (b) ох-у-2-0 (с) 2х-у+2=0 (d) х+2у-4=0 

15. The difference between the greatest and the least value of the function 


f(x) = соѕх + 2 сов2х -1 cos Зх 
11 13 9 7 
(a) 5 (b) 6 (c) 3 (4) 5 
16. The х co-ordinate of the point on the curve у = Vx which is closest to the point (2, 1) is : 


(a) 2+3 (b) = © 1+3 (4) 1 


www.jeebooks.in 


FE | 
17. The tangent at a point P on the curve у = In 2*v4-X |_ 4-х? meets the y-axis atT ; then 
2-44-x? 
PT? equals to : 
(а) 2 (b) 4 | (© 8 (d) 16 


3 
x 
dt 
18. Let f(x) = | — forx»1 
Ti: 


and g(x) - [ (2t? - Int) f(t) dt (x > 1), then: 
ї 


(а) g is increasing on (1, œ) 
(b) g is decreasing on (1, o») 
(c) g is increasing on (1, 2) and decreasing оп (2, ©) 
(d) g is decreasing on (1, 2) and increasing on (2, oo) 
19. Let f(x) = x? + 6x? + ax + 2, if (-3,-1) is the largest possible interval for which f(x) is 
decreasing function, then a = 
(а) 3 (b) 9 (с) -2 (d) 1 


20. Let f(x) = tan! =) Then difference of the greatest and least value of f(x) on (0, 1] is : 


(a) л/2 (b 1/4 (©) л (d) 1/3 
21. The number of integral values of a for which f(x) = x? + (a+ 2) x? + Зах + 515 monotonic in 
VxeR. 
(a) 2 (b) 4 (с) 6 (d) 7 
22. The number of critical points of f(x) [== 9 + эй D in [0, 6r] is : 
0 
(a) 10 (b) 8 (с) 6 (d) 12 
‚ (1 3x? 5x? | | 
23. Let f(x) = min > mers for 0 < x <1, then maximum value of f(x) is : 
(a) 0 (b) a 
5 5 
2 а) == 
09 4 9 56 


2-|х? + 5х + 6| x#-2 

b? +1 х--2 
Has relative maximum at x = –2, then complete set of values b can take is : 
(а) |b|21 (b) |5|«1 (с) b>1 (d) b «1 


24. Let f(x) -| 
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-1 
: -.|co x ; -1<х<0. 
25. Let for the function f(x) =| же : Üexsl'! 


Lagrange's mean value theorem is applicable in [-1, 1] then ordered pair (m, c) is : 


т л л 2317 
(а) (2-2) (b) (1.2) © (4-2 Ф( i z) 


26. Tangents are drawn to y = cos x from origin then points of contact of these tangents will always 


lie on : 
. 1 1 
@ L-La 10 1-12 © 4-401 @ e 
x y x y y x J^ 
27. Least natural number a for which x + ax 2 > 2v x e (0,o) 8: 
(a) 1 (b) 2 (c) 5 (d) None of these 
28. Angle between the tangents to the curve у = x? — 5x + 6at points (2, 0) and (3, 0) is: 
к к к п 
а) — - - 4) - 
(а) 6 (b) 4 (с) 3 (d) 2 


x 
29. Difference between the greatest and least values of the function f(x) = | (соз? t + cost + 2)dt 
0 


in the interval [0, 2л] is Кл, then К is equal to : 


(a) 1 (b) 3 (с) 5 (d) None of these 
ion f(6) Жай. 9 9 ¢(q2); | 
30. The range of the function f(0) = 7 + ——Q 0€ (o. z) is equal to : 
T 
31. Number of integers in the range of c so that the equation x? – Зх + с = Ohas all its roots real and 
distinct is : 
(a) 2 (b) 3 (с) 4 (d) 5 
32. Let f(x) - [e (x — 1) (x - 2) dx. Then f(x) decreases in the interval : 
(а) (20) (Ъ) (-2,-1) 
(©) (1,2) (d) (—,1) U(2, о) 


33. If the cubic polynomial y = ax? + bx? + cx +d (a,b,c,d є R) has only one critical point in its 
entire domain and ac = 2, then the value of |b| is : 


(а) 42 (b) 43 (с) 45 (d) 46 


34. On the curve y - the point at which | z 


is greatest in the first quadrant is : 


, 
1+х2 


oG) ok) eG) eG 
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35. If f(x) = 2x, g(x) = 3sin x — x соз x, then for x 492) : 
(a) f(x) >g(x) у (b) f(x) <g(x) 
(c) f(x) =g(x) has exactly one real root. (d) f(x) =g(x) has exactly two real roots 


36. 


37. 


38. 


Let f(x) = sin"! m then which are correct ? 
1«gG9? 
(1) f(x) is decreasing if g(x) is increasing and |g(x) |» 1 
(i) f(x)is an increasing function if g(x) is increasing and |g(x) |< 1 
(ii) f(x) is decreasing function if g(x) is decreasing and |g(x) |» 1 
(a) (i) and (iii) (b) (i) and (ii) (с) (i), (1) and (iii) (d) (iii) 
The graph of the function y = f(x) has a unique tangent at (e^, 0) through which the graph 
passes then lim InQ + 7f()) - sin(fG9) is equal to : 
xe? 3f(x) 
(а) 1 (b) 3 (с) 2 (d) 7 


Let f(x) be a function such that f'(x) = log, үз (log з (sin x + а)). The complete set of values of ‘a’ 
for which f(x) is strictly decreasing for all real values of x is : 


(a) [4 o) (b) [3,4] (c) (-, 4) (d) [2, co) 


39. If f(x) = aln|x|- bx? + x has extremas at x = 1and x = 3, then: 
3 1 3 1 3 1 3 1 
=—,b=-— b) а--,53-- с) a=-~,b=-= (d) a=-~,b=— 
Sse ME e" ш: s Qro 1 4-8 
l+sinx, х<0 
= 3 ‚Шеп: 
40. Let f(x) (8 941, F20 еп 
(а) fhas а local maximum at x = 0 (b) fhasa local minimum at x = 0 
(c) fis increasing everywhere (d) fis decreasing everywhere 
x 
41. If mand n are positive integers and f(x) = [< - a)? (t -Бутч dt, a + bthen : 
1 
(a) x-bisa point of local minimum (b) x-bis a point of local maximum 
(с) x-ais a point of local minimum (d) х=а a point of local maximum 
42. For any real 0, the maximum value of cos? (cos Ө) + sin?(sin 0) is : | 
(а) 1 (b) 1+sin?1 
(с) 1+ соѕ21 (d) Does not exist 
43. If the tangent at P of the curve y? - x? intersects the curve again at Q and the straight line 


OP, OQ have inclinations a, b where О is origin, then EJ has the value, equals to : 
an 


(а) -1 (b) -2 (c) 2 (4) 42 
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44. If x + 4y = 1415 a normal to the curve y? = ox? —pat (2, 3), then value of a + Bis: 


(a) 9 (b) -5 (с) 7 (d) -7 
45. The tangent to the curve y =e ata point (0, 1) meets the x-axis at (а, 0) where a e [-2, - 1], 
then k e: 
(a) Е | 19 Е" 4| (©) [01] (d) В 1 
2 2 
Ї B s 


46. Which of the following graph represent the function f(x) = | e х du,forx > бапа f(0) = 0? 


UNE 
oh 


47. Let f(x) = (x - a)(x - b)(x — с) be a real valued function where a < b < c (a, b, c є R) such that 
f" (a) = 0. Then if a є (&, c2), which one of the following is correct ? 


(а) а<с «bandb «c; «c (b) а<с,с «b 
(с) b« a ус: «t (d) None of these 
48. f(x) - хб - x -1,x e[1 2]. Consider the following statements : 
(1) f is increasing on [1, 2] (2) f has a root in [1, 2] 
(3) f is decreasing on [1, 2] (4) f has no root in (1, 2] 
Which of the above are correct? 
(a) 1and2 (b) 1апа 4 (с) 2апаз (4) Запа 4 


49. Which one of the following curves is the orthogonal trajectory of straight lines passing through 
a fixed point (а, b? 
(а) х-а-К(у-5) (b) (x-a)(y -b)-k 
(с) (x-a)? = Ку - b) (d) (x-a)? «(y -b)? =k 
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50. The function f(x) = sin? x -m sin x is defined on open interval E z) and if assumes only 1 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


maximum value and only 1 minimum value on this interval. Then, which one of the following 
must be correct ? 


(a) 0<m<3 (b) -3<m<0 () m>3 (d) m < -3 

The greatest of the numbers 1, 2172, 31/3, 41/4, 51/5, 66 and 7” 7 is: 

(а) 212 (b) 3173 (o 77 (d) 66 

Let l be the line through (0, 0) and tangent to the curve y = x? + x + 16. Then the slope of l 
equal to : 

(a) 10 (b) 11 (с) 17 (d) 13 

The slope of the tangent at the point of inflection of y = x? - 3x? + 6x + 2009 is equal to : 
(a) 2 (b) 3 (с) 1 (d) 4 

Let f bea real valued function with (n + 1) derivatives at each point of R. For each pair of real 


numbers q, b, a « b, such that 


Ка) + f'a) + ......- f? (a) 

Statement-1 : There is a number c є (а, b) for which f"? (c) = f(c) 

because 

Statement-2 : If h(x) be a derivable function such that h(p) = h(q) then by Rolle's theorem 

h'(d) = 0; d e (p, q) 

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1 

(b) Statement-1 is true, statement-2 is true and statement-2 is not correct explanation for 
statement-1 

(c) Statement-1 is true, statement-2 is false 

(d) Statement-1 is false, statement-2 is true 


If g(x) is twice differentiable real valued function satisfying g"(x) -3g'(x) » 3 V x > 0 and 
g'(0) = –1, then h(x) = g(x) + x Vx > 015: 

(a) strictly increasing (b) strictly decreasing 

(c) non monotonic (d) data insufficient 


If the straight line joining the points (0, 3) and (5, -2) is tangent to the curve y = mA ; then 
х+ 


the value of c is : 
(a) 2 (b) 3 (c) 4 (d) 5 


Number of solutions(s) of In | sin x |= -x? хє |->, | is/are : 


(a) 2 (b) 4 (с) 6 (d) 8 
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58. The equation sin! x =| x-a | will have atleast one solution then complete set of values of q 


be: 

(a) [-1, 1] (b) Ё z] (©) E 22] (d) НЬ м] 
59. For any real number b, let f(b) denotes the maximum of | sin x + а -bvVxxeR. 

Then the minimum value of f(b) V b eR is : 

(a) > e = OR. (d) 1 


60. Which of the following are correct 
(а) х“ + 2х2 - 6x « 2 = Ohas exactly four real solution 
(b) x? +5х+1 = Оћаѕ exactly three real solutions 
(c) x" +ах + b -Owhere n is an even natural number has atmost two real solution a,b,c R. 
(d x? -3x«c- 0, c > Ohas two real solution for x e (0,1) 


61. For any real number b, let f(b) denotes the maximum of| sin x + 


2 -b|vxeR.Thenthe 
x 


minimum value of f(b) Vb eRis: 


(а) 2 EE © 2 (4) 1 

62. If p be a point оп the graph of y = i Р z» then coordinates of * p’ such that tangent drawn to 
curve at p has the greatest slope in magnitude is : 
(a) (0,0) 0» 8. $ (9 (8 -8| (4) р i 


63. Let f :[0, 2л] > [-3, 3] be a given function defined as f(x) = 3cos7 . The slope of the tangent to 
the curve у = f^! (x) at the point where the curve crosses the y-axis is : 
2 1 1 
-1 (b) -> © -- = 
(а) 3 аа (4) ^ 
64. Number of stationary points in [0, л] for the function f(x) = sin x + tan x - 2x is : 


(a) 0 (b) 1 (с) 2 (d) 3 


65. If a,b, c, d e Е such that ma +$ =0 then the equation ax? + bx? + cx + d = Ohas 


b + За 


(a) atleast one root in (-1, 0) (b) atleast one root in (0,1) 
(c) no root in (-1,1) (d) no root in (0, 2) 
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66. If f'(x) = 4G) (x – 2)2, Where 42) + 0 and ф(х) is continuous at х = 2, then in the 
neighbourhood of x = 2 
(а) f is increasing if 2) «0 (b) f is decreasing if (2) > 0 
(c) f is neither increasing nor decreasing (d) f is increasing if (2) > 0 

24341 

43 

(а) a--1Lb-6  (b)a--1Lb--6 (0 a-1lLbeR (d) a=22,b=-6 

68. For which of the following function(s) Lagrange's mean value theorem is not applicable in 


then 


67. If f(x) = x? – 6x? + ax + b is defined on (1, 3] satisfies Rolle's theorem for c = 


[1, 2]? 
3 x x«3 (x -1) 
5. › 3 sin(x - 
@ /09-1,2 2 2 O fo xa 77] 
НӨ , х>- 1 , х=1 
2 
(с) fG)sG-0|x-1| (d) f(x) =|x-1| 
2 2 
69. If the curves 7 +77 = Land y? = 16x intersect at right angles, then : 
a 
(а) a=+1 (b) а-443 (c) а-3-5 (9) a=+V2 


70. If the line xcosa + y sina = P touches the curve 4x? = 27ay ? then £ = 
а 


(a) cot? acosa (b) cot? asina (с) tan? a cosa. (d) tan? asina 


31.| (b) 
41.! (а) 
51. (b) 
(b) 
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1. Common tangent(s) to у = x? and x = y? is/are: 
1 1 2 -2 
(а) х-у--- (D х-у---- (©) x-y =— (d) x-y  — 
У Ег 3/3 3/3 


2. Let /:10,8)-» К be differentiable function such that f(0) = 0, f(4) = 1, /(8) = 1, then which of 
the following hold(s) good ? 
(a) There exist some c, e (0,8) where f "с ) = 1 


(b) There exist some c є(0,8) where РС) = 5 


(c) There exist c, c; e [0, 8] where 8f'(q)f(c2) 21 
8 


(d) There exist some o, p e (0, 2) such that | f(t)dt = 3(«?/(«9) + p? f(p*)) 
0 


sin!(snx) x»0 
3. If f(x) - Я x - 0, then 
cos"! (cosx) х<0 
(а) x = 0іѕ a point of maxima 
(b) f(x) is continuous Vx eR 


(c) global maximum value of f(x) V x eR is n 
(d) global minimum value of f(x) V x eR is 0 


2+sinž) x#0 
x 


4. A function f:R > В is given by f(x) = il , then 
0 x=0 
(a) f has a continuous derivative V x e R (b) fis a bounded function 
(c) f has an global minimum at x = 0 (d) f" is continuous V x e R 
5. If| f(x) | S1 V x €R, and f(0) = 0 = f'(0), then which of the following can not be true ? 
(а) 43) == 0 2-4 © f(-2-3 (4) 5) -1 
6. Let f :[-3, 4] > R such that f"(x) > Ofor all x є [-3, 4], then which of the following are always 


true ? 

(a) f(x)has a relative minimum on (-3, 4) 

(b) f(x) has a minimum on [-3, 4] 

(c) f(x) has a maximum on [-3, 4] 

(d) if f(3) = f(4), then f(x) has a critical point on [-3, 4] 
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7. Let f(x) be twice differentiable function such that f"(x) > Oin [0, 2]. Then : 
(a) f(0)+ f(2) = 2f(c), for atleast one c,c e (0,2) 
(b) fO) + f(2) < 2701) 
(с) f(0)*f(2)»2fQ) 


(d) 2f(0) + 2) > (2) 


8. Let g(x) be a cubic polynomial having local maximum at x = -1and g'(x) has a local minimum 
at x = 1. If g(-1) = 10, g(3) = -22, then: 
(a) perpendicular distance between its two horizontal tangents is 12 
(b) perpendicular distance between its two horizontal tangents is 32 
(c) g(x) = Ohas atleast one real root lying in interval (-1, 0) 
(d) g(x) = 0, has 3 distinct real roots 
9. The function f(x) = 2x? —3 (3. + 2) x? + 22x + 5 has a maximum and a minimum for : 


(а) 1. є(-4,о) (b) Хє(-о,0) (c) 1 є(-3,3) (d) à e (1,%) 
10. The function f(x) 214 хв(х+ ү1+ x?) vi -x?is: 

(a) strictly increasing V x € (0,1) (b) strictly decreasing V x є (-1,0) 

(c) strictly decreasing for x e (-1, 0) (d) strictly decreasing for x e (0,1) 


11. Let m and n be positive integers and х,у » 0 and х+у =К, where К is constant. Let 
fy) 2 x" y", then: 
mk 
т+п 


(a) f(x,y) is maximum when x = 


(b) f(x,y) is maximum where x = y 


: mn" rn 
(с) maximum value of f(x, y) is (man) 
(d) maximum value of f(x, y) is Зо. 
12. The straight line which is both tangent and normal to the curve x = 3t? y = 2t? is: 
(а) у443(х-1)-0 (b) у-43(х-1)-0 
(© y+V2(x-2)=0 (d у-42(х-2)-0 


13. Acurve is such that the ratio of the subnormal at any point to the sum of its co-ordinates is equal 
to the ratio of the ordinate of this point to its abscissa. If the curve passes through (1, 0), then 
possible equation of the curve(s) is : 


(а) у=хшх (b) ух (с) у 


= _ „2 
„A2 (d) y 1-х 


86 
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14. A parabola of the form y = ax? + bx + c(a > 0) intersects the graph of f(x) = 3202 Тһе 


number of possible distinct intersection(s) of these graph can be : 


(a) 0 (b) 2 (с) 3 (d) 4 


: 3 
15. Gradient of the line passing through the point (2, 8) and touching the curve у = x^, can be: 


(a) 3 (b) 6 (с) 9 (d) 12 


16. The equation x + cosx = a has exactly one positive root, then : 


(a) ас(0,1) (b) ає(2,3) (c) a e(1,o) (d) ає(-с,1) 


17. Given that f(x) is a non-constant linear function. Then the curves : 


(а) у = f(x) and y = f^! (x) are orthogonal 
(b) y = f(x) and y = f^! (-x) are orthogonal 
(c) y = f(x) and y = f^! (x) are orthogonal 
(d) y = f(—x) and y = f^! (-x) are orthogonal 


X 
18. Let f(x) = [e (t? -1)£?(t + 1)2011 (e — 2)2012 at (x > 0) then: 
0 


(a) The number of point of inflections is atleast 1 
(b) The number of point of inflections is 0 

(c) The number of point of local maxima is 1 

(d) The number of point of local minima is 1 


19. Let f(x) = sin x + ax + b. Then f(x) = Ohas : 


20. 


(a) only one real root which is positive if a > 1,b «0 
(b) only one real root which is negative if a > 1, b > 0 
(c) only one real root which is negative if a <-1,b «0 
(d) only one real root which is positive if a < -1,b < 0 


Which of the following graphs represent function whose derivatives have a maximum in the 
interval (0, 1) ? 
y, y 


(a) (b о dia 


21. 


22. 


23. 


24. 
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ВИО ee I IM 
70 у, 
(с) (4) 
x 
О 1 5 177 


Consider f(x) = ѕіп x cos? x -1,x e |o z] which of the following is/are correct ? 
(a) fis strictly decreasing in |o d 
(b) f is strictly increasing in EH 
: 42 
(c) There exist a number ‘c’ in (92) such that /(с)-0 


(d) The equation f(x) = Ohas only two roots in E d 


; x=0 


ЕД 


20-41 8 
шард рела 1 50 


If f(x) satisfies rolle's theorem in interval (0, 1], then a can Бе: 


1 41 41 к 
(а) E (b) 2 (с) 3 (d) -1 
x 
Which of the following is/are true for the function f(x) = [8 dt (x > 0)? 
0 


(a) /(х)18 monotonically increasing in ( -1) >, (4n +1) zv neN 


(b) f(x)has a local minima at x = (4n "de VneN 


(c) The points of inflection of the curve у = f(x) lie on the curve xtanx «1-0 

(d) Number of critical points of y = f(x) in (0,107) are 19 

Let F(x) = ( feo»? + (+ '(х))?, F(0) = 6, where f(x) is a thrice differentiable function such that 
| f(x)| s1 v x e[-1, 1, then choose the correct statement(s) 

(a) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where | f'(x) | 2 

(b) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where F(x) < 5 

(c) there is no point of local maxima of F(x) in (-1, 1) 

(d) for some c e (-1, 1), F(c) 2 6, F'(c) = Oand F'(c) 50 
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x! 4x?-105 -1<х «0 
25. Let f(x) = sin x; 0<х ыг 
1--с08Х, 5 х 
Шеп /(х) Баз : 
(a) local maximum at х == (b) local minimum at x = 5 
(c) absolute maximum at x = 0 (d) absolute maximum at x =-1 
26. Minimum distance between the curves y? = x -1 and x? = y -1is equal to : 
42 3/2 5/2 742 
(a) — b) = — (d) —— 
4 ш 4 4 4 4 


27. For the equation е 
1+х 


= X which of the following statement(s) is/are correct ? 


(a) When А є (0, œ) equation has 2 real and distinct roots 
(b) When A Е (—, - e?) equation has 2 real and distinct roots 
(c) When À e (0, œ) equation has 1 real root 
(d) When À e (-e, 0) euqation has no real root 
28. If y =тх+ 5isa tangent to the curve x*y? 2 ax? + by? at P(1,2), then 


(a) atb=— (b) a>b (© a<b (d) а+ь=19 


29. #(/(х)-1)(х?+х+1)?-(/(х) +1)(х* +x? +1) =0 
Y x e R —{0} and f(x) = +1, then which of the following statement(s) is/are correct ? 
(а) |f(x)|22V x eR - (0) (b) f(x) has a local maximum at x = -1 


(c) f(x) has а local minimum at x =1 (d) f (cos x) f(x) dx =0 


-r 


(a, c, d) (b, c, d) | 
(b, d) (a, d) (c, d) | 
(b, c, d) (b, c) (a, d) 


(a, b) 
(b) 


(a, b, с) 
(a, b, с, d) 
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Exercise- 


3 : Comprehenslon Type Problems 


Paragraph for Quostlon Nos. 1 to 2 
Let y = f(x) such that xy = x+ y «1x eR - (1) and g(x) = х/(х) 
1. The minimum value of g(x) 8: 
(а) 3-42 (b) 342 (с) 3-242 (d) 34 2/2 


r avmuts 1 
2. There exists two values of х, Хү and x4 where g'(x) = Pi then [xj | +] = 


(а) 1 (b) 2 (c) 4 (d) 5 
Paragraph for Question Nos. 3 to 5 
| 1-x ; 04$x$1 
Let f(x) = 0 ; 1<х52апа g(x) = лэ, 


(2-х)? ; 2<х<3 
Let the tangent to the curve у = g(x) at point P whose abscissa 18 3 cuts x-axis т point Q, 
Let the perpendicular from point Q on x-axis meets the curve y = g(x) in point К, 


3. 401) = 


1 
(а) 0 (b) 2 (c) 1 | (4) 2 
4. Equation of tangent to the curve y = g(x)atP is : 
(a) Зу-12х-1 (b) 3y =12x-1 (с) 12у =3x-1 (4) 12у =3х+1 
5. If‘@’be the angle between tangents to the curve у = g(x) at point P and R; then tan O equals to: 
5 5 5 5 
= b) — (c) = d) = 
(a) 6 (b) l4 7 (d) 12 


Paragraph for Question Nos. 6 to 8 


Let f(x)<0Yxe(-%,0) and f(x)>O0Vxe(0,0) азо  f(0)-0 Again 
f'(x) < OV x e (7, - 1) and f'(x) > 0 V x є(-1, о) also f'(-1) = 0 given tim | f(x) = Oand 
lim f(x) = © and function is twice differentiable. 


X» 


6. If /"(х) > OV x (-1, 0) and f'(0) = 1 then number of solutions of equation f(x) = x is : 
(a) 2 (b) 3 (c) 4 (d) None of these 

7. If f"(x) < OV x є (0, 5) and f'(0) = 1then number of solutions of equation /(х) = х? 15: 
(а) 1 (b) 2 (c) 3 (d) 4 
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8. The minimum number of points where f"(x) is zero 18: i 
(a) 1 (b) 2 (с) 3 (d) 4 
Paragraph for Question Nos. 9 to 11 
In the given figure graph of : 


y = р(х) =x" +q x" 1 +аох" 2 


"asses + a, is given. 


9. The product of all imaginary roots of р(х) = 015: 
(a) -2 (b) -1 (с) -1/2 (d) none of these 
10. If р(х) + К = 0 has 4 distinct real roots о, f y, 5 then [o] + [B] + [vy] + [8], (where [-] denotes 
greatest integer function) is equal to : 


(a) -1 (b) -2 (c) 0 (d) 1 
11. The minimum number of real roots of equation (p'(x))? + р(х) р"(х) = Oare : 
(a) 3 (b) 4 © 5 (d) 6 


Paragraph for Question Nos. 12 to 14 


The differentiable function y = f(x) has a property that the chord joining any two points 
A (ху, fq )) and B (x5, f(x2)) always intersects y-axis at (0, 2x x2). Given that f(1) - -1, 
then : 


12. [, feodxis equal to : 
1 1 1 1 
= = с — 8.8 
(а) 6 (5) 8 (с) 12 (а) F 
13. The largest interval in which f(x) is monotonically increasing, is : 


(a) EH (b) P) © EH (d) БЭ 


14. In which of the following intervals, the Rolle's theorem is applicable to the function 
F(x) = f(x) + x? 
(a) [-1, 0] (b) [0,1] (с) [-1,1] (d) [0,2] 
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Paragraph for Question Nos. 15 to 16 


1 
Let f(x) =1+ | (xe + уех) f(y) dy where x and y are independent variables. 
0 


15. If complete solution set of ‘x’ for which function h(x) = f(x) + 3xis strictly increasing is (о, К) 


then E e* equals to : (where [] denotes greatest integer function): 


(a) 1 (b) 2 (© 3 (d) 4 
16. If acute angle of intersection of the curves X + > + 3 = 0 and y = f(x)be @then tan 0 equals to: 
8 16 14 4 
Эс = == (4) — 
ааг "9 ж ME 5 


=, Е = Answers Е 


(©) (b) (c) 


92 


Exercise-4 : Matching Type Problems 
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1. Column-I gives pair of curves and column-II gives the angle Ө between the curves at their 
intersection point. 


3. Let f(x) = 
(x 


tan! 5 


tan 1 (242) 


(cos хуйах = (sin x) esx Yxe B z) Always negative 


May be positive or negative 


: sinx sinx T 
sin x -(со8х) Ух «(o z) 
(sin x) ( 2 for some values of x 


In (n x)) 085). Пах)!" у x e (ef, oo) May result in zero for some 
(In 1 


of values of x 


Indeterminate 
з 4 95,2 3 
z 3 ух sl g(x) = 2X v x eR A(x) “Ман: Vxs-l, 
-4) 4 (х+1)3 


Column-l 


The number of possible distinct real roots of| (P) 
equation f(x) = c where c > 4can be 


The number of possible distinct real roots ой (О) 
equation g (x) = c, where c > Ocan be 


The number of possible distinct real roots ой (R) 
equation h (x) = c, wherec > 1 сап be 
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(D) | The number of possible distinct real roots ой ($) 


equation g (x) = c where -1 < c < 0 can be 


2 
Ёїү- м a | м 
4 eon бы (x-B .(x-à-BGs 


then value of y at x = 215: 


(B) 


If x? c ax «1-0 and х“ +ах+1=0 have a common! (Q) 3 
roots then the value of |a| can be equal to 


The number of local maximas of the function| (R) 4 
x? + 4cosx + 515 more than 


If f(x) =2|x|?+3x? -12] x|-1, where х e[-1, 2] еп (S) 5 
greatest value of f(x) is more than 


(C) 


(T) 0 


(A) Maximum value of f(x) = log л ==) 


ч д (9) 
The value of рэ өг $ $a) = 
ю 


n-l 


(B) 


(11 represent greatest integer function) 


Let f(x) = xsin xx, x > Othen number of points in| (R) 
(0, 2) where f'(x) vanishes, is 


im | = |- 
x20*Le* —1 


([] represent greatest integer function) 


(C) 
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6. Consider the function f(x) = л -ax + x? and a > 015 a real constant : 


7. 


f(x) gives a local maxima at 


f(x) gives a local minima at 


f(x) gives a point of inflection for 


f(x) is strictly increasing for all 
xeR* 


The function f(x) = Vax? + bx? + сх + d has its non-zero local minimum and maximum values 


at x = -2 and x = 2 respectively. If ‘a’ is one of the root of x? - x -6 = 0, then match the 
following : 


The value of ‘a’ is 
The value of ‘b’ is 
The value of ‘c’ is 
The value of ‘d’ is 


(B) 
(С) 


24 


The ratio of altitude to the radius of е (P) 
cylinder of maximum volume that can be 
inscribed in a given sphere is 


The ratio of radius to the altitude of the cone of| (Q) 
the greatest volume which can be inscribed in a 
given sphere is 


The cone circumscribing the sphere of radius| (R) 
*r' has the maximum volume if its semi vertical 
angle is Ө, then 33sin0 = 


The greatest value of x?y^ if 2x « 3y =7, | (S) 
x20,y 20is 
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" 
Ч — NI CENTS ^ % А NT " : 
ое NRI Eo DRUSI р" RR: 95 


BOR; CQ; 0-0 
2.AR,S; 8-0, COR,S; р-0 
| В; B+R,S; C>Q,R,S; D>P,R,T | 
ВЭР; COT; D->P,Q,R,T 
B>S; COR; р- Р 


B>S; СЭР; DOR 


ВЭР; С-0: DOR 


8.А-0, BoP; С-5, DOR 
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 Exercise-5 : Subjective Type Problems 


1. А conical vessel is to be prepared out of a circular sheet of metal of unit radius. In order that the 
vessel has maximum volume, the sectorial area that must be removed from the sheet is A, and 


the area of the given sheet is A;. ^з = т + Ул, where m,n e М, then т + n is equal to. 
1 


2. On [1, e], the least and greatest vlaues of f(x) -x?lnx are т and M respectively, then 
[УМ +m] is : (where | ] denotes greatest integer function) 


2 
3. If f(x) = Px - T + xis a decreasing function for every x < 0. Find the least value of р?. 
е 


ах 
4. Let f(x) = | a а’ xso Where a is a positive constant. The interval in which f'(x) 
х+ах^-х? , x» 


is increasing is B 2). Then К + lis equal to 
5. Find sum of all possible values of the real parameter “Б if the difference between the largest and 
smallest values of the function f(x) = x? — 2bx + 1 in the interval (0, 1] is 4. 


2 22 
6. Let ‘6’ be the angle in radians between the curves perd and x? +y? - 12. If 


Ө = гап” 5) Find the value of a. 


7. Let set of all possible values of А such that f(x) - e? – (А+ 1)ех + 2x is monotonically 
increasing for V x є R is (—~, К]. Find the value of k. 

8. Let a,b,c and d be non-negative real number such that a? +Ь° <1 and c? + d? <1, Find the 
maximum value of a?c? + b?d?. 

9. There is a point (p, q) on the graph of f(x) = x? and a point (r, s) on the graph of g(x) = - 8/x, 
where p > O and r > 0. If the line through (p, q) and (r,s) is also tangent to both the curves at 
these points respectively, then find the value of (p + r). 

10. f(x) = ше 2sin y - x| where y € R then determine the minimum value of f(x). 


11. Let f(x) - j«- 1)(t? «t +1)? - (a« 2)(t* «t? +1))dt. Then the total number of integral 


values of > for which f'(x) = Ohas no real roots is 
12. The number of real roots of the equation х2013 + е2014х _ Qis 
44-23 
вы 
relatively prime positive integers. Find the value of (р + q). 


13. Let the maximum value of expression y = for x »1is P. where p and q аге 
q 


www.jeebooks.in 


Application of Derivatives ЭРЛЭГ TES E | ; te 3 n | 97 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21 


22. 


The least positive value of the parameter “а” for which there exists atleast one line that is 
tangent to the graph of the curve y = x? – ax, at one point and normal to the graph at another 


point is Е, where p and q are relatively prime positive integers. Find product pq. 


Let f(x) = х2 + 2x -t? and f(x) = 0 has two roots a. (t) and B(t)(a <В) where t is a real 


p 
parameter. Let I(t) = | f(x) ах. If the maximum value of I(t) be Aand|A|= Ё where pand qare 


a 
relatively prime positive integers. Find the product (pq). 


A tank contains 100 litres of fresh water. A solution containing 1 gm/litre of salt runs into the 
tank at the rate of 1 lit/min. The homogenised mixture is pumped out of the tank at the rate of 3 
lit/min. If T be the time when the amount of salt in the tank is maximum. 


Find [T] (where [.] denotes greatest integer function) 
If f(x) is continuous and differentiable in [-3, 9] and f'(x) e[-2, 8] V x є (-3,9). Let N be the 


number of divisors of the greatest possible value of f(9) – f(-3), then find the sum of digits of 
N. 


It is given that f(x) is defined on R satisfying f(1) = 1 and for V x ER, 
f(x + 5) > f(x) + 5and f(x +1) < f(x) +1. If g(x) = f(x) +1- x, then g (2002) = 
The number of normals to the curve 3y? - 4x which passes through the point (0, 1) is 


2 
j x : ЭГ 
Find the number of real root(s) of the equationae* =1+х+ ГА ; where ais positive constant. 


. Let f(x) = ax + cos2x + sin x + cos x is defined for V x e R and a e R and is strictely increasing 


function. If the range of a is B =), then find the minimum value of (m - n). 


If p, and p; are the lengths of the perpendiculars from origin on the tangent and normal drawn 
to the curve x?? + y? 3 = 623 respectively. Find the value of 4p? + p. 


Qaa 


Chapter 5 – Indefinite and Definite Integration 


à 
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Е < INDEFINITE AND DEFINITE 


Exercise-1 : Single Choice Problems 


x 
[«[вх+ва-щ(®) Ja- 
e 
e\” хү 
(а) а^ in( ©) «C (b) a* (2) +C 
x e 
x x 
(c) a* +щ[®) +C (d) None of these 
e 
. The value of : 
m Ro s o oec Mt 
n>o| An4n«1 4nd4n«2 Vnvn+3 Уп J2n 
(a) 42-1 Ф) 2(/2-1) (с) 4241 (d) 2(/2 +1) 
| DUM dx = Ах + Blog sin (x — a) + C, then value of (А, В) is : 
sin(x - a) 
(a) (sina, cosa) (b) (cosa, sin a) (с) (-sina,cosa) (d) (-соза, sina) 
2 2 
. The value of the integral | ЭС + teles 
0 (х-2) 
48. a 5 1 42 5 1 
a) —tan 4/2 + —1og 2-—10g 3 <= ан t9. ЖЭ. 
(а) 3 T tai (b) 3 tan 42 12082 151083 
42 -1 5 1 42, 
с) tan! /2 + 2-1og 24 — 023 39 ил. 1 
= 12.08 2+12108 (4) z tan 42 19 108 2+ 1,183 
1 8 1 9 
ай, -| dandi; = [1+* dx, then : 
а ilex? 


(a) 1 >1I2<1 (b) І <11,>1 (с) 141 <I} (d) 12 «l4 «1 
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6. Let f:(0,1) > (0,1) be a ашын: function such that f'(x) # 0 for all x e (0,1) and 


| J1-(f(s))2ds - 1 41-05) 6 


f (1-2 43 . Suppose for all x, lim об |= f(x). Then the value 
А)-РО) 


(а) В л) (b) (2 a (с) [2.58] (4) (47, 15) 


7. If f(0) = за — cos 0—5їп° Ө), then 


[У-У 


(а) LAM (b) 1-62 (©) ын (4) 1-52 
1 
8. The value of [ annt equal to : 
1 _ 4 a _1 
1 
y 59 
9 2| sin ax- (= Х dx 
0 * 0 x 
(a) 5182 (b) n2 (c) 552 (4) 582 


10. Let f(x) be а differentiable function such that f(x) =х Эр е f (x —t)dt, then | f(x) dx = 


1 1 14 
(а) = (b) 4 (с) T (d) 3 


1 
11. If f'(x) = f(x) + | Fedde and given /(0) = 1, then Ке is equal to : 
0 


a e +| єр E aa 

(a) 3-е 1-е ын 3-е s sec 
4 » (125) 2 1-4 
——e + x+C d) ——e* +| —— 

(c) 2-4 cpm (d) Яо) + Сүз e+e 


(where C is an arbitrary constant.) 
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1+cos? х 1+cos* x 
12. For any x € К, and f be a continuous function. Let J, = fofe(2-t)) dt, I, = | FeC2-t)) ae, 
sin? x sin? x 
then], = 
(а) 1, (b) gla ( 2, (d) 31, 
13. If the integral | теп xd = x * aln|sin x - 2cosx|- C, then ‘a’ is equal (0: 
tanx -2 
(a) 1 (b) 2 (с) -1 (d) -2 
(2+ /х)ах 
14. is equal to : 
Мена 5 
2х 
а) — «c ) ———— +С 
х+ух+1 6 х+ух +1 
-2х -x 
(c) (d ———— 
хаух, ЕТ 


(where C is an arbitrary constant.) 


2-я | 1-x/2-x Jas 


(s. 
15. Evaluate | 


; x €(01): 
1 1 
(а) 26х+С (b 212х+С 
i 1 
(с) 23х-С (d) None of these 
dx 1 
16. |  —————— --sin^ 1 (Asin x) +С, then А = 
J 41-tan? x a 
(a) 42 (b) 43 (c) 2 (4) 45 
ах 3 
17. | ————————— is equal to: 
| x? (х+1)772 
1/6 -1/6 
(а) {= +C (b) (==) +C 
х х 
y6 y6 
"E. x 
©) БЭ +C (4) (<4) «C 


18. IfI, = finz)" dx;n eN, then 5I, -61, is equal to : 


(a) sinx-(cosx)5 +С (b) зоо 
(c) E> [1 + cos? 2x - 2cos2x] + С (d) 5 


— d + cos? 2x + 2cos2x] +С 
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x? 
(a + bx)? 


19. | dx equals to : 


(a) 2 a+ bx - aln|a  bx|- a? +6 (b) ES a+ bx - 2aln|a + bx|- a” +C 
b? а+ bx p? a+ bx 


1 2 1 a? 
(с) —|a+bx+2aIn -— и 2 ? C 
al [а + bx| Su) (d) 2а 2aln|a + ах| Eh 


20. | Бе ала. 
(x? + х5 +1) 
39 39 


Өй не bj en net 
3(xP3 + x5 +1)3 o (x3 + x5 +1)? 
y? 
(с) — +C (d) None of these 


5(x3 +х5 +1)5 
21. | ое Вент Jh = f(x) + C, then f(10) is equal to : 
10cos* x + 5cosx cos3x + cos x cos 5x 


(a) 20 (b) 10 (c) 2sin10 (d) 2cos10 
22. [a + х-х^%)е***” dx = 


(а) (x«De** +С 0) (хрен «c 
(© -хе^** «c (d) xe*** +С 
23. Ife" C Um cosec*| x + JE =e* -g(x)+K, then (77 = 
1+tanx 4 4 
(a) 0 (b) 1 (с) -1 (d) 2 
24. а x* cos? x и + эх 2 
x? cos? х 
(a) аа 1 ec (b) шини! 1 К 
cosx xcosx 
(c) qiiem 1 ус (d) n i. x E 
xcosx cosx 


| 2 
1+х+ух+х dx ixis: 


1 
25. The value of the definite integral | ————————— 
| Ax +ї+х 


(а) ;Q^ -) (b) 2022 -Ü 


2 (23/2 .. 122- 
© 32 -D (9) 302-0 
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26. | x*^* (2шх+1) 4х 


(а) х2 + (b) x?Inx «C (© x +С (d) (x*)* +C 
cosec^x — 2010 f(x) | X a f soluti 
27. T -—————— +C; where f| — |=1; then the number of solutions of the 
2010 (6 (х))200 4 


equation Их m, = {x} in [0, 27] is/are : (where {} represents fractional part function) 
g(x 


(a) 0 (b) 1 
28. [= CLEE 2 ais equal to: 
(а) » (an? -3)«c 
x 


2 
(© хх =з с 


is equal (0: 


29. IfI ЭЗ-ийн 
x? J2x^ - 2x? 41 


(с) 2 (d) 3 


(b) x*(Inx-x)4C 


(d хХшх-С 


4. 52 
UM CM ULT. (b) 
x х 
4 2 4 x? 
(с) Vax" -2x +1 (d) 2x = lic 
x 2x 
2 
18-28 dx is equal to : 
(Inx)? +1 
x Inx x x 
+С (D ——— с) — —*C (de C 
ш) х? +1 (In x)? +1 1+ (In x)? MT ES j 
31.1 = [———=—— =k { * C, then ‘k’ is equal to : 
40х -1)3(x + 2? х-2 
2 
@ 1 ъ 2 © 2 @ 5 
1-х? 
32. [— de = =Plog|x|+Qlog|x” +1|+С, then: 
х(1+х7) 
(а) 2Р-70-0 (5) 2Р-70-0 (© 7 -20-0  (4)7Р-20-1 
: 8 8 
sin^x-cos x ,. 
33. I = | —— —— — —— dx is equal to: 
Pacem ? 
sin 2x -sin 2x 
(a) sin2x «C (b) у "e (c) 2 +С (d) -2sin 2x +C 
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Indefinite and Definite Integration = | 103 
аА “SS TS 


1/3 1/3 
"TI [Sz =) oer x). 
sin Xt cos?? х 
(a) PIE tan”? x) «c (b) InQ + tan?? x) +С 


(с) 2/5 та + tan?? х)-С (d) tin + tan?? х)-С 
2 
| 2012) 5 Я” " 
35. | ркт” 1(2012) ах= 
(а) (1082012 е)2(2012)*ї  Q012* ,с (b) (082012 2)? (2012)*** 2012" +С 
ЭРЭ їп^1(2012)* 
(с) log 2012 e)^(2012)5^ ^ G012* c gy минаа. 
(log 2012 €) 
(where C denotes arbitrary constant.) 
(x + 2) dx А 
36. |  ————————— Ito: 
Гоа +3х+3)/х+1 ана 
2 -1 x 2 =| x 
3 D es 
(a) "n EK (b) aT | x] 
ES -1 vx С а 2 -1 x С 
2352) Эв" 25) 
(where С is arbitrary constant.) 
37. шиг rese) (log(g(x)) – logCf(x))) dx is equal to : 
2 
8091,с Ь Э) 
(а) 215 2), (b) 2 foo +С 
2 
1Год| 2091) +c (d) 1 Es] 
=“ = e у (җә) J^ 
х 2 Ба ы 
38. їе (mx+ FE 
(а) e*Inx 4 1x * C2 (b) e InxeL Cx; 


(c) BE +бүх+С; (d) None of these 
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39. 


40. 


1 
Maximum value of the function f(x) = nt sin(x + лі) over all real number x: 
0 
(а) Ул2-1 (b Ул2-2 (© vn? +3 (d) ул? +4 
Let ‘f’ is a function, continuous оп (0, 1] such that /( < 45 Vxe[01] and 
1 
f(x) < 2 Vxe B ] then the smallest ‘a’ for which | feodx < a holds for all ‘ f’ is : 
x 
0 


45 
(а) 45 (b) D +22 (с) 2+ «(33 (d) 2+ E 
e? 
41. Let I, = | л x)" d(x?), then the value of 21, + nI,, з equals to : 
1 
(a) 0 (b) 262 (Q e? (d) 1 
2n 
42. Let a function f :R — R be defined as f(x) = x + sin x. The value of [^ (x) dx will be : 
0 
(a) 2x? (b) 2r? -2 (с) 252-2 (d) x? 
1 
43. The value of the definite integral je: * n(x +ух? + 1) +5х3 - 8x^ Je is equal to : 
-1 
(а) 4 (b) : (c) 2e (à) 2 
e 
2[x] 
0 
44. | (= dx is equal to (where [*] denotes greatest integer function.) 
77 8x-[xl 
28 1 
(a) F (b) 3 (с) 0 (d) None of these 
2 
х 
45. If f(x) = зла V x ;[1, хо) then |за equals is : 
e? -1 e?+1 2_ 
(а) (b) A в“ 7 a (d) None of these 


46. 


4 r А » 
| 9-3: mu 728, is equal to: 
0 


(2y? -8y +11) 


(a) 0 (b) 2 (с) -2 (d) None of these 
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Indefinite and Definite Integration ОО gee ee ОНА 
2 


sinx 4 
47. Let Erw 4 х> 0. JE eX” dy = F(k) — F(1), then one of the possible values of К, 
x 
1 


is: 
(a) 15 (b) 16 (с) 63 ( 4) 64 
хъће l^ 4 
[x67 dx- [xe x 
48. Value of lim 0 =з Бена: 
(a) ха-=2)е* | 0) 20-12)" © zü-3e^ — (ze 


49. Let f:R^ — R be a differentiable function with f(1) = 3 and satisfying : 


xy x У 
[foa -У| кода + xf уа Ух, у €R*, then f(e) = 
1 1 1 


(а) 3 (b) 4 (с) 1 (d) None of these 
*/2 sinx-[sinx]:(.:.2 y fein? 
50. If[-] denotes the greatest integer function, then the integral | тив sepe щш 15 
^ sin x —[sin x] 


2, еп [А – 1] іѕ equal to: 
(а) 0 (b) 1 (с) 2 (4) 3 


х 
51. Calculate the reciprocal of the limit lim | хє” dt 
0 


(a) 0 (b 1 (c) 2 (d) 3 
: (2.1+п) А (2-2+п) " (2-3+п) М Gum) 
А = — +000... RAE 148 
яанаа im 6227 2: -0-2-82 3?+п-.3+п? 3n? En weis 
ofe! is: 
(a) 2 (b) 3 (c) 4 @ 5 


2 
53. The value of the definite integral [ +x +ўх? + 2x үх is: 
0 


(a) 4 (b) 5 (с) 6 (d) 7 
54. The value of the definite integral | шх axis: 
ox #4 
zin3 л1п2 
(а) 72 (b) 3 
© п1п2 (d) nin4 


4 3 
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+(х-5)3)ахв: 


10 
55. The value of the definite integral [ ((х -5) + (х-5)° 
0 


125 250 125 ау 220 
аг oy ш ME 
56. The value of definite integral [ a Z equals to : 
o (1+x°)(1+ x") 
T т т л 
а) om * Е d) = 
(a) 46 Ы) = © 37 (@ 5 
л/2 in3 
57. The value of the definite integral | е equals (0: 
A 1+2sinx 
л 1 л 
а) = E a 
(a) 2 (b) 1 (c) 5 (4) 4 
x 
| гаа”! x)? dx 
58. The value of lim 9— = 
хо х? +1 
л? 2 
а) — эг, 
(а) 16 (5) 7 
х2 
(с) 7 (d) None of these 
112013 2013 2013 
59. If = (x? +r?) |dx -1 (1+г2)|-к? 
(E s Tee 
then k - 


60. f(x) = 2x - tan! x -In(x « 1+ x?) 
(a) strictly increases Vx є К 
(b) strictly increases only in (0, o») 
(c) strictly decreases Ух ЕК 
(d) strictly decreases in (0, œ) and strictly increases in (оо, 0) 


л/2 
йх 


61. The value of the definite integral | ————““—_ 
о tanx+cotx+cosecx +secx 5: 


л л 
$n Бал 1 
(а) 4 (b) 47 (©) л» P (d) None of these 
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(c) x (1 -sin 4) 


Indefinite and Definite Integration о UNE EU IPM 107 
ED OCIS i ge 
| ; : 
62. The value of the definite integral о 
3 cos x? + cos(10 - x)? 
(a) 2 (b) 1 (c) 3 (d) None of these 
e? 
63. The value of the integral | х dx 18: 
x 
-1 
3 5 
= = а) 5 
(a) 2 (b) 2 (с) 3 (4) 
с05ёс х 
| tg (t) dt 
64. The value of lim —2 is : 
x 2 
Ba x? _%_ 
16 
(а) 2802) H) -2802) © -2862 (d) -4&(2) 
x л . 
65. The value of lim У, ПК ook equals : 
no ka n n 
.- 1 Бэ! 1 ind- РУТЕ 1 
(a) P шашы Т 18 (b) ju jg MET: 


(d) x (1- cos4) 


66. For each positive integer n, define a function Л, on (0, 1] as follows : 


if 


if 
if 
if 
if 


х-0 


1 
Then the value of lim [ f(x) dxis : 
no 0 


(a) 


(c) 


ale 


(b) 
(d) 


aln tola 
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67. Letnbea Positive integer, then 


| min{|x-1),|x-2},|x-3], S |x- n|} dx equals 
0 | 
(n +1) (n +2) (n + 3) а 0154) 
у () == © um 
68. For positive integers k = 1,2,3...... ,n, let 5, denotes the area of p (where ‘О’ is Origin) 
such that Z AOB, - Lo ,OA =1and OB, =k. The value of the lim — гы 5: 
2n' no p? ү 
2 4 2 
(a) + ) — (© > (4) => 
п? 4 i 2n? 
1 2014 
69. If A = | Це- X)dx and B = Ї lle x) dx, then : 
0 rz 0 r-0 
(а) A -2B (b) 2А-8 (c) A+B=0 (d) A=B 
Е. : г 
70. If f(x) = E: + Jp defined in (0, 3], then | (f(x) + 2)dx = 
(where [-] denotes greatest integer function) 
(a) 0 (b) 1 (c) 2 (d) 4 
g(x) dt cosx 
71. If f(x) = | : ‚&(х) = Ja + sint)? dt, then the value of f' Ё Jr equal to : 
1+ 


(а) 1 (b -1 (c) 0 @ 5 
72. Let f(x) =— | (4t? -2/ 00), find 9/ (4) 
59 


(а) 16 (b) 4 (с) 8 


(d) 32 
3. Evaluate lim 1? ica 38-24 + 4 
ьи no- n? +13 п3+23 m x. Mx 9n 
1 E In4 
2л M 
74. The value of [cos ——2 dx is : 
1-4 tan? > 
2 
2 л? 2 
(а) Л (b) EI (c) 2x (d) хз 
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1 
75. Given a function ‘g’ continuous everywhere such that | g(t)dt =2and g(1) = 5, 
0 
1 х 
If f(x) = 2| с-0“ sod, then the value of f"(1) - f'(1) 5: 
0 
(a) 0 (b) 1 (с) 2 (d) 3 
1/2 
76. rJ iar 3, Jur x dx, then the value of 7. is : 
zi? - Злх + 3x? 
7 Л n п 
2. x K (4) 2 
(а) 12 (b) 8 (c) 4 3 
43 
14 -1 2х : 
77. [ HG 12 Je equals to : 
л т л 
£ => = d) None of these 
(a) 3 (b) 6 (c) 2 (d) 


3 
78. Let y = (x)! then the value of [y dx equals to : 
0 


(where () and (1 denote fractional part and greatest integer function respectively.) 


5 
(a) 1 (b) = () 3 (a) 2 
ps 
79. | — — dx = 
x 
° л/4 . л/2 * 152 =/4 
(а) | SE dx (b) [ aaa (c) = 2a TL @ 5 фе 
ох 0 A sin x 
4л 


1 
80. The value of [ (ээг a 1 ав: 


8/2 2442 
(a) 73 3 
л 
224 (d) None of these 


© =F 


81. The цаа of values of x satisfying the equation : 


341 
28t 2 | 
8t? “254 dt = ——£————,is: 
Ї 3 108 (ха) Vx +1 


(а) 0 (0) 1 (c) 2 (4) 3 
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110 : 3 ; a | | ВАНЯ Problems in Methamatics for JEE 
аа ац 
4 4 3.43 3 
82. | LEZ +3" +....... +n | 1:--27 43" -...... +п is 
n-»o n? no п? 
1 1 1 
m Я а) = 
(а) an (b) zero (с) 4 (4) 5 


cosx 


| (со87! а 


83. The value of lim —______—_ is equal to: 
. x20*  2x-sin2x 


1 
(8) 0 (b -1 (© = @ -7 
2 
84. Consider a parabola у = СЄ and the point F (0,1). 
Let Ay (х,у), A2(x2, y 3), Аз(хз,Уз),...... ,Agn(x4, Yn) are ‘п’ points оп the parabola such 
xy >Oand ХОРА, = ko z12:8 хэ» ,n). Then the value of lim - УЕА, is equal to : 
2n no П ка 
(а) 2 (b) 3 (с) 8 (d) None of these 
T T T 
4 
85. The minimum value of f(x) = f el*-tl dt where x є 10, 3118: 
0 
(а) 2e? -1 (b) e*-1 (с) 2(e? -1) (d) e? -1 
© eo 3 
86. If | 22а = 5. then [avis equals to : 
x 2 x 
0 0 
л п Зл 
= - (с) л d) — 
(a) ^ (b) 4 (4) 5 
87. [^ +sinx C -на2) dx =: 
1+sinx : 2 1 | 
D сыды ар (b) (1+5їпх)°+С (с) ————+С d) sinx 4C 
(a) 2 1+ sinx (ч) 
к. 
88. If 1, = Оль, then the value of I | is equal to (n eI): 
о sin 2x ЫГ 
nt n 
a) — (b) л (с) - 
(a) 5 ) 5 (4) 0 


х 
89. The value of function f(x) 214 x+ [чп 1+2 In t)dt where f'(x) vanishes is : 
1 


(a) + (b) 0 © 2 (à) 142 
е е е 
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z 1 
90. Let f be a differentiable function on R and satisfies f(x) = x? + fe~ f(x -t)dt ; then [ f(x) dx 
0 0 


91. 


92. 
93. 


94. 


95. 


96. 


n 
97. The value of lim 
n- 


is equal to : 
1 1 7 5 
(а) — b) = Rr d) — 
3 - 4 © 12 9 12 
1/2 2 
The value of the definite integral sai: equals to : 
-(1/2) 1-5 
3л 
(а) — 5 ш: 
4 (b) л (c) 7 (4) 1 
2 
ээн ect (gy. = Fx) ын +С 
х°+1 
where С is constant of integration. Then f(x) is equal (0: 
(a) -х (b) 41-х (с) x (d) /1+х 
lim — (Vn? +1 2/n? +2? + Missis +пу(п?+п?)=: 
noon 
а) 32-1 ъ 22-1 (o 952 (а) &2-1 
2 3 3 2 
3 
| LAUD хя 
(x* +1) (х+1) 
(а) ima -хЭ) + та +3) +с (b) ша» x^) -inüs х%у+с 
1 
© па «x*) -Ind e x) «c () Jind х*) «Ind +x) «c 
cosx 
| (со871:) dt 
imit 2——-————— is equal to : 
The value of шин тте 9 
2 -1 
b) -1 = == 
(a) 0 (b) (c) 7 (4) 4 
cos x T 
Le = lim ——— ———7. then | f(x) dx = 
t f(x) 2014 (тал?! x)" | 
(а) tan(sin1) (b) sin(tan1) () 0 (d) sin (=) 


Уке)" 
kel n? «n * 2k 
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Bianca Problems in Methamaties for Ir 


1 1 1 
ux 1 1 d) 1 
(а) 1 (b) 3 (c) 2 ( 
у 
| |t -1|dt 
98. The value of lim 1 is: 
y-x* tan(y - 1) 
(a) 0 | (b) 1 (с) 2 (d) does not exist 
99. Given that [ йх — з... (2n - 3) __ M . Find the value of 
| (1+х?)” 2n-Dü«x?yd 20-104(1-х2)" 


1 
| -R (you may or may not use reduction formula given) 


0 (1+ х2) 

11 5x 1 5r 1 5 1 5 
a) — +— c p ES —+— d) — +— 
(8) 48 * 64 № 46 * 32 Ое (d 96 * 32 


п/4 
100. Find the value of [in x) dx: 
0 


3л Зл 1 Зл 3 3x 7 
а) — =-= =- d) —-- 
(a) 16 0 32 4 © 32 4 (d) 16 8 

101, | 228955 80965 dy — A sin 4x + Bsin+ C, then А + Bis equal to: 
2с055х –1 

(Where С is constant of integration) 

1 3 5 
a) — (b) = (с) 2 d) 2 
(а) 2 4 (а) ^ 


dx 1 x4 
. | ———- = — In] —— |+ С where р, а, г є № then the value of 
102 [x 2 oJ Р, ue of (р + q + г) equals 


(Where C is constant of integration) 
(a) 6039 (b) 6048 (© 6047 (d) 6021 


1 1 
103. If fet ах =a, then fxe dx is equal to 
0 0 
(a) +(ea-1) (b) +(ea+1) © Їєа-1) (ay М +1) 
2е 2e e e 


nd 2 
104. If f(x)is a continuous function for all real values of x and satisfies [ fG)dx = = Уп el,then 
n 


5 
f f x1)dx is equal to: 
-3 


19 35 17 37 
(a) > (b) 2 (с) A (d) T 
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dx 1+х3 | b 
ДЕ“ cada в. th 
[ә 4 (1+х3)2 x? 35 163 е 
(where d is arbitrary constant) 
1 1 1 2 1 1 
a) а--,5--, = — = — =--,с = — 
Q' "a8 Lus" хи цг 
2 1 1 2 1 1 
(с) a=—,b=--, =—— =- =—,c=-— 
3 g^ 3 ыы цайг 
106. lim ————+————+...... +—1 is equal to : 
ити, “a” 
(a) 2 (b) 4 (© 2/2-1) (4 2/2-1 
2 
107. Let f(x) = и. Ж етеш . The value of the integral | xf (x) dx is equal to : 
1+у 0 
(а) 1 (b) i (©) 3 @ 2 
1/3 
108. The value of the definite integral [incl + V3 tan x) dx equals 
2 
т т T ц 
A 2 —]n2 d) —1п2 
(a) 312 (b) 3 (с) 6 00 
109. 122 a ten Y [с -1+ x)dx) = 
г=1 0 
"Ч 100a (b) a (с) 0 (d) 10a 
1 . n х^*?2* : 
110. The value of [ lim >; dx is 
0" k=0 
2_ - 
(а) e?-1 0) 2 (22 (i5 


111. Evaluate : | х” 14 x? dx. 
1 3.952 1 343/2 
—(1+x°)7* -=(1+ x)" )? < +c 
w germ 
2 3.92 1 343/2 
20(1-х7)75--014Хх7)7“«с 
(b) Th 9 
2 3.592 2 343/2 
S0ex*)*^--(04x")"" *c 
© 156 9 


(d) Lac -giete 
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Advanced Problems in Methamatics for Лу 


112. If f(x) = йг Sint dt, which of the following is true ? 


(а) fO) > fà. 1) 
(b) f(0) «/(1-1) > f(2-1) 


(с) fO) < f(1.1) < f(2:1) > f(3:1) 
(d) f(0) < f(1-1) < f(2:1) < КЗ. > /(4:1) 


x? 3x? 4 x49 


113. Evaluate : [ Con S 


(а) In|x? + 3|+ 3tan^! x «c 


(c) 20а? *3|-3tan ! x «c 


sec? x 


114. PR dx equals to : 
sin? x 


(a) (tan х)3/2 — tan x +С 


(c) = бап х) -4tanx +С 


х gin (oo 
115. lim dt equals to : 
x0 0 x 


(a) 1 D 2 


116. If A = [res 


(a) 1-A (b) 5-А 


(5) g Inl? + 3|+ tan? х+с 


(d) In|x? *3|-tan! x «c 


1 а 
(b) 2{ Fan лыГ 


(d) Jsinx + Jcosx +С 
(с) e (d) Does not exist 


(с) А-1 (4) 1-А 
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dx 1 
T... [«—— mL ==: + C, then: 
| (144398 3(1-4х)" re 70«4x)e 


(а) k =5 b) k -6 (с) k =7 (d) k2 =8 


a 
. If | б + совхїц x +1 +x? Je > 3, then possible value of a can Бе: 
-a 


(a) 1 (b) 2 (с) 3 (4) 4 


. Fora > 0, #1 = [= " m = Asin Е ХЕ C, where C is any arbitrary constant, then : 


(a) А-2 (b) B-a?? (c) А-1 (4) В-а! 
. Let f xsinx: sec? xdx = 20х-109-809) + К, then : 
(а) f(x) ¢(-1,1) (b) g(x) = sin x has 6 solution for x є(-л, 2л] 
(с) g'(x) =f(x),VxeER (d) f(x) =g(x) has no solution 
: If | (sin зө + sin Ө) cos6 e? 99 = (A sin? 0 + Bcos? 0 +C sin0 + Dcos0 + Ee? 9 +F, then: 
(а) A=-4 (b В--12 (© C =-20 (d) None of these 
. Fora >Q ifI = lh ue Asin” Е =}. C, where С is any arbitrary constant, then : 
ы же (b) В=а?? © A-1 (d) B = qi 
3 3 
nO 2r " 
3 = lim 9) — Шей: 
ла) п-эсо 2 n4 (30n - 2г)(пӨ + 2r) 
0 
(а) /(1) = 5 (b) 100) = 9 | Й. 
6 2% o? 
e? -[х - 2 
2 
(c) f(0)is a constant function (d) y = f(8) is invertible 
. If f(x+y) = f Gf y) for all x, y and f(0) + 0, and F(x) = EL. 
1+ (f(x)) 
2011 2011 2011 2010 2011 
1-4 F(x)dx = | F(x)dx ) [о dx - [re dx = | F(x)dx 
-2010 -2010 
2011 2010 MT 
[ F(x)dx = 0 # | (2F(-x) - F(x)) dx = 2 | F(x)dx 


-2010 -2010 
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0417 


2 1 7т 
9. Let J = [cor P + сое х|®к = | 
-1 -2л 


[sin x| 


is/are correct ? 


1 3 
(a) 2/-3К-8л (b) 4/2+К? =261? (© 2J-K=3n Е 


10. Which of the following function(s) is/are even ? 
| x * (2! +t 
(a) fla) = fin(t + Va +e Jae (b) вбд=[© tu dt 
0 0 


2-1 


1-1 


(с) h(x) = [(Viee +e? -Vizte а (d) ко = fin( 2 Jae 
d 0 


11. Let = lim 


хх 


2 1 
[x - cos x . hdx 
—— andl, = lim . Then : 
x+sinx һә0* UE 


(a) Both [ and l, are less than 22/7 
(b) One of the two limits is rational and other irrational 


(с) Lb >k 


(d) 1, is greater than 3 times of |, 


12. Еога > 0, ift = | 


sinx dx. Then which of the following alternative(s) 


3/2 
5 Е 5 dx = Asin! (==) + С, where С is any arbitrary constant, then : 
a? -x B 
(b В=а%? (© А=5 (d) B = q/2 
—atan x + btan ! (ctan x) + D, then: 
(b) b-42 (© c-42 (d) b=- 
2/2 


14. The value of definite integral : 


(a) 0 


со 
15. Let L = lim 
no PR x 


(a) л 


2014 dx 


1, 1 + ѕіп2015(х) + \/1+ sint? (y) 


equals : 


(5) 2014 (©) (2014)? (4) 4028 


= where a є А then L can be: 


us n 
® > (c) 0 OE 
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16. Let I = -| атт 1+ух X dx and J = Е “ax then correct statement(s) is/are : 
(a) I+J=2 (b) hacen (с) fad ER (d) J -2 


(a,b,c) | 6. 
(a, b, с, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 
Let f(x) = [ x? cos? x (2x + 6tan x - 2x tan? x) dx and f(x) passes through the point (л, 0) 


1. If f:R-Qn +1) — R then f(x) be a: 


(a) even function (b) odd function 
(c) neither even nor odd (d) even as well as odd both 
2. The number of solution(s) of the equation f(x) = x? in [0, 2x] be : 
(a) 0 (b) 3 (c) 2 (d) None of these 


Paragraph for Question Nos. 3 to 4 
Let f(x) be a twice differentiable function defined on (—%, o») such that f(x) = f(2- х) and 


f B - r) = 0. Then 


З. The minimum number of values where f” (x) vanishes on (0, 2] 18: 


(а) 2 (b) 3 (©) 4 (4) 5 


1 
4. [f 0-7 x) xe dx is equal to : 
“1 
(а) 1 (b) x (с) 2 (4) 0 
1 2 
5. [ға -t)e dt - [ге —t)e 98“ dt is equal to : 
0 1 


2 
(a) [ fied — (b) 1 (c) 2 (4) л 
0 


Paragraph for Question Nos. 6 to 8 
Consider the function f(x) and g(x), both defined from В > В 


3 X. 1 
f(x) = = +1 -x | ©) 4 and g(x) = х- | ©) 46 then 
0 0 


6. Minimum value of f(x) is : 


(a) 0 (b) 1 (c) 2 (d) Does not exist 
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7. The number of points of intersection of f(x) and g(x) is/are : 
(a) 0 (b) 1 (c) 2 (d) 3 


8. The area bounded by g(x) with co-ordinate axes is (in square units) : 
9 9 9 
2 z 2 (d) None of these 
(a) 4 (b) 2 (с) 8 
——— 
Paragraph for Question Nos. 9 to 1 
f(x) be function defined on (0, 1] such that f(1) = Oand for any a e (0, 1], 


а 1 
Јода [лов - 2 (0) За + b where b is constant. 
Ec. + А @ ТУ 


9.6 = 


3 3З + 3 3.3 
10. The length of the subtangent of the curve у = f(x) at x = 1/2is : 
(а) ve -1 (b) ае (с) /е+1 (4) шан 
1 
11. | f(x)dx = 
0 
1 1 3 2 


12. /5(х) equals : 


3 3 3 
(a) E (m-3) (b) (m2) (©) ig (1-12) (4) 0-3) 


(м) ла). 
(л) | 
(а) 0 (b) 1 (с) -1 (d) -e 


13. Value of lim 
no 
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Paragraph for Question Nos. 14 to 15 
Let f:R > B =) be a surjective quadratic function with line of symmetry 2x –1 = 0 and 
К) =1 
14. If g(x) = 109160 Шеп nj- i is equal to : 
g(e*)-2 


(a) sec!(e*)«C (b) sec!(e*)«C (с) sin?(e*)«C (d) зіп! (е) +С 
(Where C is constant of integration) 


ех 
15. 
a 
-1[ 2e* -1 2 2e* +1 
(а) cot^! +С RET: ia +С 
22) ы dee (og 
4| 2e* +1 2 -1{ 2e* -1 
(c) tan! +С (d) -Æ tan`! +C 
| Уз | сэн | Л | 
Paragraph for Question Nos. 16 to 17 
Let g(x) = x°e™ and f(x) = [e*a + 32)? qr. If L = lim 100 TO), non-zero finite number 
Aah 
then : 


16. The value of C 15: 


@) 7 E © 2 (d) з 
17. The value of L is : " 

2 3 v3 43 

(а) 5 (b) 2 (с) 4 (4) 5 
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Exercise-4 : Matching Type Problems 


1 
| к. 802 82. i 
| (А) | lim 4| — +e" + — en +... e|- 
[09 nox |n? n? n? n 
| | 1 1 
In| = -1 (ах = 
a | 2-1 | 
| 1105 | 
| | . x- . ) 2 ! 
| 4 
= 2 па, then а = 
2 
5 


Column-ll 
| 


| 1 
(A) | f(x) = ————— 
| | (х2 +1)ух? +2 


| 1 
(В) | f(x) = —— 
| (х+ 2) Nx? + 6х+7 


ER ec 
5(1-x*)9? 


a) х+1 
С 
Эн 8; 


| (©) ѓо) == Ay (Vx - 2)41- x + cos! Vx +С 
АС Ї 
1-4х 
р - 
ud о \1+ ух 
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3. 
(A) | w/2 ux | (P) E 


| | acusada = | 
(в) 5° Л бб 
| еза = | | 


0 


(с) | 12 
| [ ных. 
-1/2 


where [1] greatest integer function 
Янг 
> 3(V sin Ө 4-/со50) | 


(в) | In4—1n3 


E бїз cout wine tien cal 
of 5ab — 2a? - 3b? = 


| 
| 


(в) Number of solution of х“ -Эх" sin? +1 =@ 
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[сә dx 
0 


| where (х) denotes the fractional ра 
| of x 

(© = 

| f[sinx+ cos x] dx 

0 


| R 
[1 sinx] - | сох dx 
0 


; BoP; 
2.А-5: 8-0: С-Р: DOR 
ЗЈАЭК; 8-0: COS; рәр 
4.4-0, BR; COS; рәр 


: BOR; 


Exercise-5 : Subjective Type Problems 
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x + (arccos 3x)? 
1. БЯ i = (1922 + (cos! ax) )+с, then kê + k2 = 


БИЙ NN MENEN 
Гез + х2)5 


6 4 
A [(х® +х* +х®у{2х* +3х®+6 ac С А + 


1 
. Е the value of the definite integral [ cot! | 


41-9x? k 


(where С is an arbitrary constant.) 


=a then find the value of 5, 


2л 
. Let f(x) = xcosx; x e E | and g(x) be its inverse. If | дах = ал? 4 Вл + у, where o, 
0 


and y € К, then find the value of 2(a + p + y). 
243/2 
18 ) +С where C is constant, then 


1 1 cot x еы n? (Va - 4b) 
41-х2 41 - (х2) Ус 


where a, b,c, e N in their lowest from, then find the value of (a + b + с). 


find the value of (B + y – a). 


tan x 2 -1{ 2tanx+1 
6. The value of | ————— ————— dx = x -—= tan [Paz с 
ет VA JA 
Then the value of A is : 
1. „213 442010 " 
7. Let [9:02 — = 
0 (1+x") н 
where A and p are relatively prime positive integers. Find unit digit of н. 
43 2 2х?+1 А 
8. Let [ a + LIn(x?— ) |dx =N. Find the value of (N – 6). 
2+ 
9. it | ds = Ахап”! (f) * Bln eae +C where f(x) = sin x + cosx find the 
cos? x - sin" х 42 - f(x) 


10. 


11. 


value of (12A + 9/2B) - 3. 
Find the value of |a| for which the area of triangle included between the coordinate axes and 


any tangent to the curve x“y = А“ is constant (where 2.15 constant.) 


5 


dx, then ———— 
LetI = j^ (к- -x)? (5C, "n 
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12. If maximum value ы [моз dx under the condition -1 < f(x) 51, лош = (is : 
[ 
(where p and q are шин prime positive integers,), Vind р + q. 
13. Let a differentiable function f(x) satisfies f(x): f'(-x) = f(-x): /'(х) and /(0) = V. Find the 


value of f dx ; 
114700 


100 
9l , 
14. If (x) denotes the fractional part of x, then / = | (үх) dx, then the value of 155 is ; 
0 ыг, 


апл B : 
15. Let I, =[-—— dx where neW, If I? 412414 +....., +14, = mn, then find the 
0 


28 


largest prime factor of т. 


y 
16. If M be the maximum value of72 [ үх” + (y - y?)? dx for y «(0,1], then find х 
0 


1 
17. Find the number of points where /(0) = [ sin 0 dx 


; is discontinuous where 0 e [0, 2л]. 
£,1-2x cos + x 


18. Find the value of lim +h: +— 1 + 3. ооз + xj 


me dn\ 4243 ih 
31/2 

19. The maximum value of | sin x- f(x) dx , subject to the condition | f(x) | 5 is M , then Mi is 
-n/2 


equal to : 


1 
20. Given a function g, continuous everywhere such that g(1)- 5 and | g(t)dt =2. If 
0 


f(x) = [= -t)?g(t) dt, then find the value of f"(1) + Ра» 
0 


n/2. 2 
21. If f(n) =~ [ ено п є №, then evaluate 705) + f) 
sin“ 6 fa2)- f(10) 


2 
22. Let f(2- x) = /(2+ x) and /(4-х) = f(4+ х). Function f(x) satisfies | дах -5. 


50 
If [/ (х) dx = J. Find [VI - 3]. (where [.] denotes greatest integer function.) 
0 
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23. Let1, = fix 1+x+—+—+#....., + X. |dx. If lim 1, can be expressed as rational — in its 
^ 2 3 2n пэ 9 


24. 


25. 


26. 


27. 


28. 


29. 


lowest form, then find the value of mue, 


1 (+) 1 =P 
Let lim n 2 "/.(11.22.33.,.....пл^ул =е9 
noo 
where p and q are relative prime positive integers. Find the value of | p + q |. 
b a+b 
It fi sin x|dx=8 and f | cosx| dx =9 then tie valüe wi. is : 
a 0 V2 х 


b 
| xsinx dx 
a 


If f(x), g(x), h(x) and ф(х) are polynomial іп x, 


[pe h(x) Э | [ g(x) Кх) a | /(х) х) 2 | | g(x) h(x) 2 
1 1 i 1 


is divisible by (x — 1)^ . Find maximum value of À. 
2 

If | (3х7 — Зх + 1) cos(x? — 3x? + 4x —2)dx = asin(b) ‚ Where a and b are positive integers. 
0 


Find the value of (a + b). 


let (х) = | e* (у) dy -(x? -x+1)e* 
0 


Find the number of roots of the equation f(x) = 0. 
L1 


For a positive integer п, let I, = | Ё -| sl cosnx dx 


-7 


Find the value of [I +12 +13 +14] where [] denotes greatest integer function. 


| Answers | 


Chapter 6 - Area Under Curves 
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_Exercise-1 : Single Choice Problems 


1. The area enclosed by the curve 
[x + Зу] =[x - 2] where x €[3, 4) is : 
(where [] denotes greatest integer function.) 


2 1 1 
= 2 = (d) 1 
(a) 3 (b) = (c) 2 
2. The area of region enclosed by the curves у = x? and y = {|х| is: 
1 2 4 16 
i = 2 4) 22 
(а) 3 (b) (с) ^ (d) ^ 
3. Area enclosed by the figure described by the equation x* +1 = 2x? + y 2. 18 
16 8 4 
= с) - ау > 
(а) 2 (b) а (с) 3 (4) 3 


4. The area defined by | y |< е! - in cartesian co-ordinate system, is : 


(а) (4-21n2) (b) (4-1n2) (c) (2-1n2) (d) (2-21n2) 
5. For each positive integer n > 1; A, represents the area of the region restricted to the following 
x? 2 
two inequalities : — гё y? «1and x? + - <1. Find lim A,. 
n? n? noo 
(a) 4 (b) 1 ic 2 (d) 3 
6. The ratio in which the area bounded by curves y? - 12x and x? = 12y is divided by the line 
x=3is: 
(a) 7:15 (b) 15:49 (e 1:3 (4) 17:49 


7. Тпе тше. of positive real parameter 'a' such that area of region bounded by parabolas 
y = х-ах?, ау = x? attains its maximum value is in to: 


(a) 3 (b) 2 (с) ; (d) 1 
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8. For 0 <r < 1, letn, denotes the line that is normal to the curve у = х” at the point (1, 1). Let S, 
denotes the region in the first quadrant bounded by the curve у = x’ ; the x-axis and the linen,. 
Then the value of r that minimizes the area of S, is : 


1 42-1 [2 
м b) 42- к 4 == 
= (b 42-1 (c) 2 (d) 
9. The area bounded by | x| - 1 - y? and |x| -|y|-1is : 
1 1 2 
(a) = 2 2 1 
3 (b) : © = (d) 


10. Point A lies on curve y - e^ and has the coordinate (x, e) where x » 0. Point B has 
coordinates (x, 0). If ʻO’ is the origin, then the maximum area of A АОВ is : 


1 1 1 1 
(а) -= (b -= с -= (d) — 
Tee Tae ший” ян 
11. The area enclosed between the curves у = ax? and x = ay ? (a > 0) is 1 sq. unit, then the value 
ofais: 
1 1 1 
—= Ь) — 1 а) — 
(а) 75 (b) 2 (c) (d) 3 


12. Let f(x) = x? - 3x? + 3x +1 and g be the inverse of it ; then area bounded by the curve 
y = &(х) with x-axis between x = 110 x = 215 (in square units) : 
1 1 3 
2 b) - (с) — 4) 1 
(а) 2 (b) 4 4 (d) 


13. Area bounded by x?y? + y * - x? - 5y? + 4 = Ois equal to : 
(a) e 2 (b) ын 2 © Aem (d) none of these 


14. Let f : R^ — К* is an invertible function such that f'(x) > 0 and f"(x) > 0 v x e[1, 5]. If 
f(1) 2 1and f(5) = Sand pip bounded by y = f(x), x-axis, x = 1and x = Sis 8 sq. units. Then 
the area bounded by у = f^! (x), x-axis, x = land x = Sis: 

(a) 12 (b) 16 (c) 18 (d) 20 

15. A circle centered at origin and having radius л units is divided by the curve у = sin x in two 
parts. Then area of the upper part equals to : 

л? т? | т? т? 
(а) ү (b) T (с) т (d) - 
16. The area of the loop formed by у? = x(1 - x?)dx is: 


(a) | x-x^ dx (b) af x -x* dx 
© р dx (à) af Ух-х* dx 


www.jeebooks.in 


130 tu eres Advanced Problems in Mathematics for ЛЕВ 
НОО ACAV CERET ON EMEI ANEIROS T OP OEE 


17. If f(x) = min[x?,sinž, (x - 21), the area bounded by the curve y = f(x), x-axis, х = O and 
x = 2т15 given by 


; 2. OC | : . . 
(Note : x, is the point of intersection of the curves x? and sin - ; Xz is the point of intersection 
1 p 2 


of the curves sin7 and (x - 272?) 


2n 
2 2 
(a) ICE Хэ fx вы fo- 2n) а f(sin ie 
xy х2 
5 
(b) р х?ах + [(жХ)ж- | [@- 21)? dx, where хү «(91 ава X3 «(S522 


x х2 


x 
2 2 тл Зл 
(с) 1 Ах + Їн(7 Jace | [i= 2n) “dx, where x «(= 2) and x; (= 2 23 


x 


(d) IE х?ах + БЕ Jace | je- 21) dx, where x, «(= and Ха Е (л, 2л) 


2 
18. The area enclosed between the curves | x| | y |» 2and у? = 4: x3 is : 


(а) (6r-4)sq. units (b) (6r-8)sq. units (с) (3x-4)sq. units (d) (31-2) sq. units 


— тела, х, 


4 r » 


— Le iem 
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1. Let f(x) be a polynomial function of degree 3 where a <b <c and f(a) = f(b) = f(c). If the 
EE of f(x) is as shown, which of the following statements are INCORRECT ? (Where 
c »|a|) 


(a) [лода „лода ода 
а b a 


с 
(Ы) [7004 «o 


b 
© [одах < | f(x)dx 


@ „— [soa 35 ren 


n 


r 
2.Т, = ‚5 , then Vn Е{1,2,3,...} : 

n Ооз 4 i NP 

(a) T, > n2 (b) S, <;п2 (с) T, <;п2 (4) 5, >82 


3. If a curve у = ax x + bx passes through point (1, 2) and the area bounded by curve, line x = 4 
and x-axis is 8, then : 


(4) а=3 (b b=3 (с) а=-1 (d) b 2-1 
4. Area enclosed by the curves y = x? +1 anda normal drawn to it with gradient —1; is equal to: 
2 1 (с a d % 
(а) 3 (b) 3 ) 4 (d) 3 
^ [Answers] | 


E 0 5 — РЕ .  _ ь> 
үүн Сш кп ИШ ШЕЕ 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 


х+а 


bx? +сх+ 2 


function f(x), a,b,c є В, f(-1) = Oand у = 115 an asymptote of y = f(x) and у = g(x) is the 
inverse of f(x). 


Let f:A B f(x) - ‚ where A represent domain set and B represent range set of 


1. g(0) is equal to : 


5 3 
2 | _ EN мл 
(а) (b) -3 (c) 5 (4) 2 
2. Area bounded between the curves у = f(x) and y = g(x)is : 
3-45 3-45 
(а) 2/5+1 b) 345 +21 
ie) ы збы, 
© 3/5 +43 3—5 à) 3/8 +2 3-5 
| 3445 RU Susan 34 45 
3. Area of region enclosed by asymptotes of curves у = f(x) and y = g(x) is : 
(a) 4 (b) 9 (c) 12 (d) 25 


Paragraph for Question Nos. 4 to 6 
For j = 0,1,2,...n let S; be the area of region bounded by the x-axis and the curve уе” =sinx 
for ж<х<(]+Шп 


4. The value of Sọ 15: 


1 л 1 - 1 " 
20469009 1067) © 20-69) 40105-0 
5. The ratio 52009. equals : 
2010 
(а) е* (b) е" (c) 16 (4) 2е" 
6. The value of Vs j equals to : 
j-0 
(а) e" (14 e") (b) 146" (с) 1-6" (d) е" (14 e") 
2(е” -1) 2(е" -1) e" -1 (е" -1) 


www.jeebooks.in 


Area Under Curves 133 


Exercise-4 : Matching Type Problems 


Column-ll 


Area of region formed by points (x, y) satisfying] (P) 48 
[x]? =[y]* for 0<x<4is equal to (where [ ] 
denotes greatest integer function) 
(B) 27 
(C) | The area in the first quardant bounded by the 7 
curve у = sin x and the line 
2у-1 - 2 (6x 5) E eee] then 
л 2 К 
(D) | If the area bounded by the graph of y = xe | ($) 4 


(a » 0) and the abscissa axis is E then the value of| 


‘a’ is equal to 


СЕНЕР | Answers | 


А-В; 8-0, СЭР; DOT 
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Exercise-5 : Subjective Type Problems 


1. Let f be a differentiable function satisfying the condition f B Ni. (У * 0, f(y) +0) 


y) fO) 
Уху eR and f'(1) = 2. If the smaller area enclosed by y = f(x), x? + у? = 2 is A, then find 
[A], where [1 represents the greatest integer function. 

Let f(x) be a function which satisfy the equation fy) = f(x) + f(y) for all x > 0, y > Osuch 
that f'(1)-2. Let A be the area of the region bounded by the curves y = f(x), 
y =|x? - ex? +11х — 6| and x = 0, then find value of A. 


N 


3. If the area bounded by circle x? +y? - 4, the parabola y = х2 +х+1 and the cure 


y= [sin 1 - ын » (where | | denotes the greates integer function) and x-axis jg 
2x 1 : : 
( 3- 3 -ї) ‚ then the numerical quantity К should Бе: 


4. Let the function f : [-4, 4] > [-1, 1] be defined implicitly by the equation x + 5y — y? = 0. Ifthe 
area of triangle formed by tangent and normal to f(x) at x = Oand the line y = 515 A, find 5 


5. Area of the region bounded by [x]? = Ly]?, if x e(1, 5] » Where | ] denotes the greatest integer 
function, is : 

6. Consider y = х2 and f(x) where f(x) is a differentiable function satisfying 
fGc* 1) + f(z -1) = f(x+z) Vx,z eR and /(0)-0: f'(0)=4 If area bounded by curve 
y =x? and y = f(x) is A, find the value of( 2 a} 


7. The least integer which is greater than or equal to the area of region in x — y plane satisfying 


х°-х?+у? < 015: 


8. The set of points (x, y) in the plane statisfying x75 +|y|=1 form a curve enclosing a region of 


area P square units, where p and q are relatively prime positive integers. Find p — q 
r^ d : 


Chapter 7 - Differential Equations 
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Exercise-1 : Single Choice Problems 
dy ( 14 cosx : т : 
1. —| — —— |=-sinx and f| — | =-1, then f(0) is: 
A y | 42 іа 

(а) 2 (b) 1 (c) 3 (d) 4 
2. The differential equation satisfied by family of curves y = Ae* + Be 3x Се? where А,В,С are 
arbitrary constants is : 


d? ex d? У ау азу | d? y dy 
=Ө 3 a mu ПИ, СУ „ө 990 15y «0 
(a) * +15у = (b) 7 
Яу. X 239 Фу „Фу „ду а 
95 +15у =0 га) 2-5 +232 -15y =0 
" dx? EC y= dx? ах? dx 


3. If y = y(x) and it follows the relation е? + y cos(x?) = 5 then у'(0) is equal to : 
(a) 4 (b) -16 (c) -4 (d) 16 
4. (x? + y?)dy = xydx. If у(хо) = е, y (1) = 1, then the value of хо is equal to : 


2-1 
(а) V3e (b) Je- (с) E E (d) fe? + 


5. The differential equation 2- = EF determines a family of circles with : 
| y 


(a) Variable radii and fixed centre at (0, 1) 
(b) Variable radii and fixed centre at (0-1) 
(c) Fixed radius 1 and variable centres along x-axis 
(d) Fixed radius 1 and variable centres along y-axis 
6. Interval contained in the domain of definition of non-zero solutions of the differential equation 


(х-3)?у' +y =Ois: 
п Зл п 5л 
(а) (- 2) (b) (x) (c) (5.58) (d) (-л,л) 
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2 
ех 


7. A function у = f(x) satisfies the differential equation (x + 1) f'(x) - 2(x? + x) f(x) = aD 


Ух > -1.1f f(0) = 5, then Р(х) 15: 


3х-5 2 6x45 2 
(a) | | х ‚е^ 
х+1 x 0) х+1 ў 
(с) Гэж PE. uai (d) E Ё 3 e 
(x41)? x41 
8. The solution of the differential equation 2x?y z = tan (x?y 2) -2y ? given у(1) = E нэ 
(а) sin(x?y 2) -1 =0 (b) сов 2+ x2y2)+ x =0 
(с) зт(х2у2) » e*t (d) sin(x2y2) =e%*) 
9. The differential equation whose general solution is given by 

y =C; cos(x * C3) -C3e +4 + Cs sin x, where C,,Co,...... ‚С are constants is : 

d*y а?у азу dy а 

БХ aa M ach ed 

Фу а?у dy Фу dy а 
+ 5 gf ш) ARP mL d 

dx? dx? dx dx? 2+ ах 0 

2 
10. If y = e(*** be solution of differential equation z - 2 + 4y = 0;thena is : 
(a) 0 (b) 1 (с) -1 (d) 2 
дейсе ейн епнш A у 
11. The order and degree of the differenti епн ЕЗ - ET -7x = Oare a and В, then the 


jte 225 


value of (a + В) is : 


(a) 3 (b) 4 (с) 2 (d) 5 
i i i i dy (Ply 
12. General solution of differential equation of f UT = f^(x) + Хоу + f'(x)y is: 


(c being arbitary constant.) 


(а) у = f(x) + ce* (b) y --f(x) + сех 
(с) y =-f(x) + ce* f(x) (d y =cf(x)+e* 
. The ord d degree respectively of the diff i : : 
13 a ooh яй gr pectively ў erential equation of all tangent lines to parabola 
ey ay ©) 2,1 


() 11 (4) 1,3 


рр тр M 
" шивж 
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14. The general solution of the differential equation z +х(х+у)=х(х+ y? -1is: 


| 
(а) p SP EN E ae =х?+С b) њ +7 +00+У-1) эйр 
(х + у) (х = у)? 
(с) "сас сд. ET. (d) in| tx *DGsy-D эй 
(х+у) (х + у)? 

(where C is arbitrary constant.) 
15. The general solution of n - 2y tan x tan? x is : 

e усо? x = 5-0 4c (| уз. HERE, o 

2 
(с) у cos? x = ЕС (4) усо? х-3- 825. 
(where С is an arbitrary constant.) 
2 

16. The solution of differential equation 3 - 2 y(0) = Запа y'(0) = 2: 

(a) is a periodic function (b) approaches to zero as x — —00 

(c) has an asymptote parallel to x-axis (d) has an asymptote parallel to y-axis 


2 
17. The solution of the differential equation (x? +1) 15 = (2) under the conditions у(0) = 1 


and y'(0) = 3, is : 


(а) y = х2 + 3х+1 (D у= х + 3х+1 


(с) у=х* +3х+1 (4) у -3tan! х+х? +1 
18. The differential equation of the family of curves cy 2 = 2x + с (where cis an arbitrary constant.) 
is : 


a © 
(а) W 1 (b) (2) 3230 41 © у? ary +1 (4) yin DY ,1 


у 
dx dx dx 
: 22. GM _1 Жер 
19. The solution of the equation =. + tany M шалны! : 
(а) 2y =зїпу(1-2сх°) (b) 2x = cot y (1+ 2х?) 
(с) 2х = siny (1- 2сх?) (d) 2xsiny =1-2сх? 
20. Solution of the differential equation xdy — ydx — x? + y?dx - 0is : 
(a) у-ух? «y? =сх? (b y+ x?«y? =сх 


(© х-ух?+у? =a? (d y +x? +y? =a? 
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2 Advanced Problems т Mathematics for JEE 


А Һас 0) =1 а 
21. Let f(x) be differentiable function on the interval (0,0) such that f nd 


3 3 T 
(Peor -1 vx > 0, then fais: 
3x 
2 3 1 3х3 ENT. 
(a) ae Tt (b) 4x + Е (с) 4х 4 4х 4 
22. The population p(t) at time Ч” of a certain mouse species satisfies the differential equation 


£ p(t) = 0.5 p(t) – 450. If p(0) = 850, then the time at which the population becomes zero is : 
t 
(a) 21018 (b) In18 © 21018 (d) Ing 


8 M 
23. The solution of the differential equation sin 2y И + 2tanxcos? у = 2secx cos" y is: 


(where C is arbitrary constant) 
(a) cosy secx =tanx+C (b) secy cosx =tanx+C 
(c) secy secx = tanx 4 C (d) tany secx = secx - C 


24. The solution of the differential equation 2 =(4x+y+ 1)? is : 


(where C is arbitrary constant) 
(а) 4x+y+1=2tan(2x+y+C) (b) 4x+y+1=2tan(x+2y+C) 
(c) 4x+y+1=2tan(2y +С) (d) 4x+y+1=2tan(2x+C) 
25. If a curve is such that line joining origin to any point Р(х, у) on the curve and the line parallel 


to y-axis through P are equally inclined to tangent to curve at P, then the differential equation 
of the curve is : 


dy Y dy _ dyY 
e x) -va © (2) +09. 
dy Y ау _ dyY d 
юэ(8|-ы -x © (2) ->® =x 
. : А ‚ dy у 
M the differential — £X 2x 
26. If y = f(x) satisfy the differential equation de x ХХ) =1; then value of f(3) equals : 
(а) 7 qu S © 9 (d) 27 
A xdy = 3x = ; - i 
27. Let y = f(x) and уй zog Ла) = 1then the possible value of i f(3) equals : 


Im 
| «D | а. © | 1з. 
| © [22] © | 2З. 


www.jeebooks.in 


А : nM IX POETS V e TRE БОЛТ í 
440 3 S EE TM E Advanced 
—— 3 Gem tin а БУ, 


: 4 - ^ 
1. Let y = f(x) be a real valued function satisfying х2 =x? +у-2, f(1) =1, then: 


(a) f(x) is minimum at x =1 (b) f(x) is maximum at x =1 
(c) f(3)=5 (d f(2)=3 
2. Solution of differential equation x cos 42| +y(xsin x + cosx) =115: 
(a) xy =sinx+ccosx (b) xysecx =tanx+c 
(c) xy +sinx+ccosx=0 (d) None of these 


(where C is an arbitrary constant.) 
З. If a differentiable function satisfies (x — y)f(x + y) - (x  y)f(x -y) 22(x?y - y?) V x, y ER 
and f(1) = 2, then: 
(a) f(x) must be polynomial function (b) f(3)=12 
(с) f(0)=0 (d) f(3) =13 
4. A function y — f(x) satisfies the differential equation 
f(x) sin 2x - cos x + (1 + sin? x) f'x)20 


with f(0) = 0. The value of ЯН equals to : 
- 3 1 4 
(a) Е (b) 5 (с) = (а) = 
5. Solution of the differential equation (2--2х2./у) ydx + (x? dy + 2 dy <0 is/are : 
(а) ху(х?/у +5)=с Ф) xy(x? Jy +зу=с 
© x) x +3) =с (d xy(y?4x +5) =c 


" ; М : 
6. If y (x) satisfies the differential equation” = sin 2x + Зу cot x and y Н = 2then which of the 


following statement(s) is/are correct ? 


@ »(£)-o ® (=) 2-58 
n/2 
(c) у(х) increases in the interval (d) [ y(x) dx = x 


-n/2 


www.jeebooks.in 


Paragraph for Question Nos. 1 to 2 


x 
A differentiable function y = g(x) satisfies | с-с 21) (04 = x* + x?; v x 20. 


1. y = g(x) satisfies the differential equation : 


d 
(a) ЭМН (b) D e2y =12x7 +2 


(c) a +y= -12x? +2 а 9 A ey- 12x42 


. The us of g(0) equals to : 
(a) 0 (b) 1 (с) e? (d) Data insufficient 


Paragraph for Question Nos. 3 to 5 
Suppose f and g are differentiable functions such that xg( FCA). /'(@(х))&'(х) = fD) 


g'(f (2) f'(x) Y x eR and f is positive, g is positive V x e R. Also [seoa = ža- -e 29 


sf, 


= h = 
Vx eR, g(f(0)) =1and h(x) Feo)” 


. The graph of y = A(x) is symmetric with respect to line : 
(a) х--1 (b) x=0 (c) x=1 (d) x=2 

. The value of f(g(0)) + g(f(0)) is equal to : 

(a) 1 (b) 2 (с) 3 (d) 4 

. The largest possible value of h(x)VxeRis: 

(a) 1 (b e^? (c) e (d) e? 

Paragraph for Question Nos. 6 to 8 

Given a function 'g' which has a derivative g'(x) for every real x and which satisfy 
g'(0) = 2and g(x * у)=е7&(х) +е (у) for all x and y. 

. The function g(x) is : 

(а) x(2+ хе”) (b) x(e* +1) (с) 2xe* (d) x «In(x « 1) 


. The range of function g(x) is : 
(a) R (b) |i J (c) E 5 (d) (0, œ) 
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8. The value of lim’ g(x) is : 
х-э-© 


(а) 0 (b 1 (© 2 (d) Does not exist 
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Exercise-4 : Matching Type Problems 


1. 
Column- (Differential equation) \ V Соштп-И Solution (Integral curves) | 
dv ә ау | av} 
у-х---у! 2 Ф) y =A, x" + Anx+ Аз 
(А) ) ёоо d | | 1 
(B) Qx-193)9 «y =0 | (©) | х2у2-1-су 
х | | 
(dy) (ay) (R (х+1)(1-у)=су 
(С) (er "ix =0 | | 
dx Д dx іх? | | 
(D) (х?у?-1)ду + 2xy?dx =0 | (S) [x ду? & Agr + As 
| | Y 
| (1) | xy? 22y? «c 
2. 
ХОЗ Сопат _ I ЧА Column-l | 
Solution of differential equation | (Р) | y?’ (x? +1+ е )=1 | 
(A) [3x?y + 2xy - e* (1+ x)]dx + (x? + x?)dy =0Б: | | 
Solution of differential equation (О) | (x? + x3)y – хех =c 
uns ydx — xdy - 3xy 2e* dx = бї: | | 
Solution of differential equation (в) х_ 3 e as | 
© = = ху(х?у®-1)15: | |7 
А : ; . | | 
- | -- of differential equation (S) 1 42-гү3 ar | 
У (2,3 sos | 
lac CY -Xy)-1lis: | | 
(1) =. хэнд | 
| x | 
(where с is arbitrary constant). | | | 
Р 7 ена - 
AES | Answers] 


—— 


А-А; BT; C>S; 0-0 
2.А4-0,: BOR; СЭР; 0-5 


www.jeebooks.in 


1. Find the value of |a| for which the area of triangle included between the coordinate axes and 
any tangent to the curve x^y = 4° is constant (where A is constant.). 


— 


е 
2. Let у = f(x) satisfies the differential equation ху(1 + y)dx = dy. If f(0) -1 and 70) = k-e? 
then find the value of k. 
2 
3. If y? = 3cos? x + 2sin? x, then the value of y4 + y? 25 is 


4. Let f(x) be a differentiable function in [-1, со) and Ко) = 1such that 


: t7f(x+1)-(x+ 1)? ft) . . In(f(x)) -1n2 
L — A = : 
CON ТО-Нх-1) 1. Find the value of Lim = 


5. Let y = (asin x + (b + c) cosx)e**4, where a, b, c and d are parameters represent a family of 


curves, then differential equation for the given family of curves is given by y" – ау’ + By = 0, 
thena +В = 


2 
6. Let y = f(x) satisfies the differential equation xy (1+ y) dx = dy. If f(0) = 1 and f(2) = z 


k-e?’ 


then find the value of k. 
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Exercise-1 : Single Choice Problems 


. Sum of values of x and y satisfying the equation 3* - 4” =77; 32-27 =7is: 


— p ~ 
o 


(a) 2 : (b) 3 (с) 4 (d) 5 
3 
If f(x) = [ [ (x-a) + Уа, - 3x where a; «ар fori 2 1, 2, then f(x) = Ohas : 
ii id 


(a) only one distinct real root (b) exactly two distinct real roots 
(c) exactly 3 distinct real roots (d) 3 equal real roots 
Complete set of real values of ‘a’ for which the equation х“ -2ax? « x «a 
roots real : 


(a) B J (b) [1, ®) (c) [2 о) (d) (0, œ) 


? -а= Ohas all its 


The cubic polynomial with leading coefficient unity all whose roots are 3 units less than the 
roots of the equation x? —- 3x? - 4x +12 = 015 denoted as f(x), then f'(x) is equal to: 
(а) 3х2-12х+5 (Ы) 3х2+12х+5 (0) 3х2 +12х-5 (0) 3х? -12х-5 
The set of values of k (k є R) for which the equation x? -4|х|+ 3-|k- 1|» Owill have exactly 


four real roots, is : 


(a) (-2, 4) (b) (-4 4) (c) (-4 2) (4) (-1, 0) 
T j i x Ty 

The number of integers satisfying the inequality "YT < m is : 

(a) 7 (b) 8 (c) 9 (d) 3 


The product of uncommon real roots of the two polynomials p (x) = x^ + 2x? - 8x? -6x +15 
and q(x) = x? + 4x? - x - 10is: 

(a) 4 (b) 6 (c) 8 (d) 12 

If M, àz > ^2) are two values of А Юг which the expression 
f(x xi = х2 + Аху + y? - 5x -7y + 6 can be resolved as a product of two linear factors, then 


the value of 34 + 2? is: 
(a) 5 (b) 10 (c) 15 (d) 20 
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9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 
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Advanced Problems in Mathematics for JEE 


Let a, Bbe the roots of the quadratic equation ax? + bx + с = 0, then the roots of the equation 
a(x € 1)? + b(x+1)(x-2)+c(x-2)? =Oare: 


xd 28-1 

(a) nu, rw o =, гн - 
«+1 В+1 2a+3 20-3 
(с) 8-2 0-2 (а) a" 8-1 


If a, beR distinct numbers satisfying |а—1|+|Ь—1|=|а|+|Ь| =|a+1|+|b+1], then the 
minimum value of |a - b| is : 

(a) 3 (b) 0 (с) 1 (d) 2 

The smallest positive integer p for which expression x? — 2px + 3p + 415 negative for atleast 
one real x is : 

(a) 3 (b) 4 (с) 5 (d) 6 

ас: ean ivi ifc e: 

х“ + 4х + Зс 

(а) (1, 2) (b) (0, 1] 

(c) (0, 1) (d) (-1, 0) 

If 2 lies between the roots of the equation t? - mt +2=0 ; (m ER) then the value of 


БО 


(where [.] denotes greatest integer function) 


For x € R, the expression 


(a) 0 (b) 1 © 8 (4) 27 
The number of integral roots of the equation x? -24x7 -18x5 + 39x2 *1155-0is: 
(a) 0 ds 2 (с) 4 (d) 6 
If the value of m^ + — = 119, then the value of lm? —_1 | _ 
= m? 
(a) 11 (b) 18 (c) 24 (d) 36 


If the equation ах” + 2bx + c = 0 and ax? +2cx+b=0, a*0 bsch 

then their other roots are the roots of the quadratic equation: 

(a) a?x (x 4 1) + 4bc - 0 (b) а2х(х+1) +85 - 

(с) а2х(х+ 2) + 8bc = 0 (4) а?х(1+ 2x) + 8be = 0 M 

If cos а, cosBand cos y are the roots of the equation 9x? _ 9x* -x+1= 

the radius of the circle whose centre is (Ха, X cos a) and passing through ( 

is: 

(a) 2 (b) 3 (c) 4 

For real values of x, the value of expression lx? -12x-6 
x? + 4x 4 2 


ауе а common root, 


0; а, B, ve [0, x]then 
2817 (tan л/4), 4) 


(d) 5 
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19. 


20. 


21. 


22. 


23. 


25. 


26. 


27. 


(a) lies between –17 and -3 


(c) lies between 3 and 17 
x43 


(b) does not lie between –17 and -3 
(d) does not lie between 3 and 17 


x?-x-2 


(а) -2<x<lorx>4 (b) -1«x«2orx»4 
(с) x<-lor2<x<4 (d) x »-lor2«x«4 
If x = 4+ 3i (where i = 4-1), then the value of x? – 4x? -7x +12 equals: 


2 za holds for all x satisfying: 


(a) -88 : (b) 48+ 36i (c) -256 + 12i (d) -84 
-1 
Let f(x) = —— then the largest value of f (x) Vx e[-1, 3] is: 
х°-х+1 
3 5 4 
а)- = кы 
(а) 5 (b) d (с) 1 (d) 5 
In above problem, the range of f(x)vx e[-1, 1] is: 
3 5 1 
a -1, um E m T -4, 
о | | ы [2.5] © [51 (4)1-1, 1 
If the roots of the equation pasts ae are equal in magnitude but opposite in sign, then 
+p x+q г 
the product of the roots is: 
E. 3,2 (p? + 42) 
(a) -2(p^ * q^) (b) –(р +97) (о) юэ T (d) -pq 
If a root of the equation aj x? + bx + c, = 0 is the reciprocal of a root of the equation 


азх? + box +c = 0, then: 

(а) (qaz —с1с2)? = (ab; —byc2) (azb, -Ь›су) 

(b) (qaz —b, bz)? =(аЬ› - Ыс) (aah, - Бәс) 

(© (bc; 7 56)? = (62 - b ca) (azb + Вос!) 

(d) (bc; -b201 )? = (ay b2 + b c2) (aah - Бәс) , 


If a + Bbut a? = 5a – Запі p? = 58 —3, then the equation with roots Р В 15: 


(а) 3x? -25х+3=0 (b) x? +5x-3=0 

(© x? -5x+3=0 (d) 3x? -19x «3-0 

If the difference between the roots of x? + ax + = 015 same as that of x? + bx + a = Оа + b, 
еп: 

(а) a+b+4=0 (b) a+b-4=0 (с) а-Ь-4=0 (d) а-Ь+4=0 

їЁсап Ө;,; i = 1, 2, 3, 4are the roots of equation x^ — x? sin 28 + x? cos 28 — xcosp -sing = 0, 
then tan(0; +02 + Өз +0.) = 

(a) sinf (b) cos (c) tan (d) со В 
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28. 


29. 


зо. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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Let a, b, c, dare positive real numbers such that $ + T then the roots of the equation: 
(a? +b?) x? + 2x(ac + bd) + (c? + d?) = Oare: 


(a) real and distinct (b) real and equal | 
(c) imaginary (d) nothing can be said 


If a, B are the roots of ax? + bx + c = 0 then the equation whose roots аге 
(a) ax? + x(4a -b)+ 4a - 2b «c 2 0 (b) ax? + x (4a - b) + 4a + 2b +с = 0 
( ах? x(b - 4a) + 4a+ 2b « c - 0 (d) ах? + x(b - 4a) + 4a - 2b +c =0 
Minimum possible number of positive root of the quadratic equation 
х2-(1-3)х-3-2-0,3Х єВ: 


(а) 2 (5) 0 
(с) 1 (d) can not be determined 


Let a, B. be real roots of the quadratic equation x? + kx + (k? + 2k — 4) = 0, then the minimum | 
value of a? +В? is equal to : 
4 16 8 
(a) 12 = с) — а) — 
(b) 9 (c) 9 ( 9 
Polynomial P (x) = x? -ax + 5 and Q(x) = 2x? + 5x - (a - 3) when divided by х-2 have 


same remainders, then 'a' is equal to: 
(a) 10 (b) -10 (c) 20 (d) -20 
If a and b are non-zero distinct roots of x? + ax + b = 0, then the least value of x? + ax + bis 


24 a, 24, is: 


equal to : 

2 9 9 

= (b) — с) —— 
(а) З 4 (с) 4 (d) 1 
Let a,B be the roots of the equation ax? + bx «c = 0, A root of the equation 
a?x? + abex +c? = 05: 
(a) «+B 0) a? +B (©) а7-8 (d) ap 
Let a, b, c be the lengths of the sides of a triangle (no two of them are equal) and К e R. If the 
roots of the equation x? + 2(a b e c)x 6k(ab + bc + ca) =0 are real, then: 

2 2 | | 

(а) к< (0) к> = (©) k»1 @ к<: 


Root(s) of the equation 9x? -18|х|+5=0 belonging to the domain of definition of the 
function f(x) = log(x? —х- 2) is/are: 


-5 -1 51 -5 
—,— (b) =, = — mi 
ui d 33 иг a a 
If В + cos? а,В + sin? а are the roots of x? + 25x +с = 0 and Y * cos^ a, y + sin^ а are the 


roots of x? + 2Bx + C = 0, then: 
-Dzc-— b? -p* =c- 2 
(a) b-B=c Є (5) c-C (c) b -p? = 4(c-C) (d) 4b? - B2) 2c -C 


www.jeebooks.in 


Quadratic Equations _ Um eu | EE 151 


38. 


39. 


40. 


41. 


42. 


43. 


45. 


46. 


47. 


48. 


Minimum value of |x- p|-|x -15|-|x -p -15|.If p sx <15апі0 <р «15: 
(a) 30 (b) 15 (c) 10 (d) 0 
If the quadratic equation 4x? — 2x — m = Qand 4p (q -r) x?- 24(т-р)х+г(р-д)= Оһауеа 
common root such that second equation has equal roots then the value of m will be : 
(a) 0 (b) 1 (c) 2 (d) 3 
The range of k for which the inequality К cos? x -k cosx +1 2 0Vx e(—o, c) is : 
@ к>-> (b) k»4 (-l«ksa — @F<kss 
1 
Е E "1-8 ы В , z +Y are roots of the cubic equation f(x) = 0 where a, В, y are the roots of the 
Е Е 4! 
cubic equation Зх? — 2x + 5 = 0, then the number of negative real roots of the equation 
f(x) = 01: 


If 


(a) 0 (b) 1 (c) 2 (d) 3 
The sum of all integral values of А for which (А2 + 4 2) x? + (A+ 2)x «1Vx ER, is: 
(a) -1 (b) -3 (c) 0 (d) -2 

(a +1)? +(8+1)2 + (y+ 1)? + (841)? _ 


If a, B, y, 8€ R satisfy 4 


а+В+ү+ӧ 


If biquadratic equation арх“ + ах? + ах? + a4x + a4 = Оћаѕ the roots 


хага бд (r3) [+ 1-1 Then the value of a;/aj is : 
p у 5 а 


(а) 4 (b) — (с) 6 (d) none of these 

If the complete set of value of x satisfying | x -1| | x - 2|+| x -3|2 615 (о, а] U [b, o), then 
a+b=: 

(a) 2 (b) 3 (c) 6 (d) 4 

If exactly one root of the quadratic equation x? —(a+1)x + 2a = Olies in the interval (0, 3), 
then the set of value ‘a’ is given by: 


(а) (~œ, 0) u(6 œ) (b) (—«, 0] U (6, ©) 

(с) (-с, 0] U[6, œ) (d) (0, 6) 

The condition that the root of x + 3px? + Зах + г = Оаге in Н.Р. is: 
(a) 2p? -3pqr +r? =0 (b) 3p? -2pqr + p? =0 
(© 293 -3pqr +r? =0 (d) г? -3pqr + 243 =0 


If x is real and 4y ? + 4xy + x+ 62 0, then the complete set of values of x for which y is real, 
is: 

(а) x z-20rx 23 (b) x S$ 20rx23 (с) xs-3orx22 (d) -3<x<2 

The solution of the equation log E (3-2х) «log аж (2x -1)is : 

(a) (1/2, 1) (b) (ә, 1) 

(с) (1/2, 3) (d) (1, о)-4/2лл, n e N 


49. 


50. 


51. 


52. 


53. 


55. 


56. 


59. 
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O are real and of opposite sign (where р, q, г 


If the roots о, Bof the equation px? + qx +r = = Oare: 


are real coefficient), then the roots of the equation a (x -p* xp - а)? 
(a) positive (b) negative 

(c) real and of opposite sign (d) imaginary 

Let a, b and c be three distinct real roots of the cubic x? + 2x? -4x -4- 0. 


1 1 i 
If the equation x? + qx? + rx + s = Ohas roots 2, 5 and c then the value of (q + г + 5) 5 equal 


to 2 1 
3 1 1 Es 
(а) = (b) 5 (0 2 (4) 6 


Solution set of the inequality, 2- log ;(x? + Зх) > Ois : 

(a) 1-4, 1] (b) [-4 -3)u(0, 1] (с) (-, -3) 0 (1, ©) (d) (-с, - 4) uIL =) 
For what least integral ‘k’ is the quadratic trinomial (К – 2) x? + 8x + (К + 4) is positive for all 
real values of x ? 

(a) k=4 (b) k=5 (с) К=З (d) k-6 

If roots of the equation (m - 2) x? -(8- 2m)x - (8 - 3m) = 0 are opposite in sign, then 
number of integral values(s) of m is/are : 


(a) 0 (b) 1 (c) 2 (d) more than 2 
3-2 
. Iflogog (ios (E x | < 0, then complete set of value of ‘x’ is : 
(а) (4 - 3) (8 œ) (b) (—®, – 3) U (8, =) 
(c) (8 =) (d) None of these 


Two different real numbers а and В are the roots of the quadratic equation ax? + c = Q with 
a,c = Q then a? «p? is : 

(a) a (b) -с (c) 0 (d) -1 

The least integral value of ‘K for which (k~1)x? —(К+1ус+ (К +1) is positive for ай real 
value of x is: 


(a) 1 (b) 2 (c) 3 (d) 4 
If (-2, 7) is the highest point on the graph of y =-2х2 _ дах + К, then ke ша 
5: 

(а) 31 (b) 11 ТИР "s ч 
If а-Ь-с-0, a,b,c EQ then roots Е -13 | 
(Ь+с-а)х? +(с+а-Ь)х+(а+Ь-с) =0аге: Б the equation 
(a) rational (b) irrational (c) imapi 

gina 
If two roots of x? - ax? + bx -c = Oare equal in iioc AN о n Son of these 
(a) а+ bc = 0 (b) a? = be Pposite in sign, Then: 
(c) ab =с (d 8-54с-0 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


If a and Bare the real roots of x? + px + q = Oand a4, В“ are the roots of x? -rx + s = 0. Then 
the equation x? — 4qx + 2q* -r =Ohas always (a + B, p + 0, p, q, г, se R): 


<<) сле positive and one negative root (b) two positive roots 

(с) two negative roots (d) can’t say anything 

If x? + px + 115 a factor of ax? + bx +c, then: 

(а) a? +c? =-ab (b) a? +c? =ab (© a?2-c? -ab ' (d)a?-c? =-ab 
A 

In a AABC ae tan, tan © are in H.P., then the value of cot cot 15: 

(а) 3 (b) 2 (c) 1 (d) 43 


Let f(x) = 10-|x - 10| Vx є(-9, 9], if M and m be the maximum and minimum value of f(x) 
respectively, then : 


(а) M+m=0 (b) 2M +m - -9 (с) 2М+т=7 (d) M+m=7 
Solution of the quadratic equation (3| x|-3)? =|x|+7 , which belongs to the domain of the 


function y = J(x - 4)x is : 


1 1 1 1 
(а) &—,+2 b)-,8 -2 —— d) --,8 
) 9 (b) 9 (с) -2 9 (d) 9 
Number of real solutions of the equation x? + 3| х|+ 2 = 015: 
(a) 0 (b) 1 (c) 2 (d) 4 
If the roots of equation x? — bx + c = ОБе two consecutive integers, then b? — 4c = 
(a) 3 (b) -2 (c) 1 (d) 2 
2 
If x is real, then maximum value of 2 18: 
3x* +9х+7 
17 1 

b) 1 с) — а]. 

(а) 41 (b) (c) 7 (d) 2 
2 
p2 +2x+7 <6, xeRthen: 
2x+3 
(a) хе -3| аад (b) хє(-с, - 1) v (11, œ) 
(с) x (44) (4) х <-> ea 11) 
2 2 
If x is real, then range of = = is : 
2 3 -9 
m R-4- (с) (-00, co) d) R-4— 

(a) R {2| (b) 8 (4) d 


Let A denotes the set of values of x for which == 7 < Oand В denotes the set of values of x for 


x 
which x? -ax - 4 < 0. If B is the subset of A, then a CAN NOT take the integral value : 
(a) 0 (b) 1 (с) 2 (d) 3 
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71. 


72. 


7З. 


74. 


. 75. 


76. 


77. 


78. 


79. 
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If the quadratic polynomial Р(х) = (p - 3)x? - 2px + Зр – 6 ranges from [0, оо) for every x eR, 
then the value of p can be : 
(a) 3 (b) 4 (c) 6 (d) 7 


If graph of the quadratic y = ax? + bx + c is given below : 
y 


о х 
then : 
(а) а<0 b»0c»0 (b) a«0, b» 0c«0 
(с) a«0 b «Ooc»0 (d) a<0,b<0,c <0 


If quadratic equation ax? + bx + с = 0 does not have real roots, then which of the following 
may be false : 


(a) a(a—b+c)>0 (b) c(a—b+c)>0 

(с) b(a—b+c)>0 (d) (a+b+c) (a—b+c)>0 
Minimum value of y = x? - 3x + 5, x e[-4 1118: 

(а) 3 œ (c) 0 (4) 9 


If 3x? -17x + 10 = O and x? — 5х + т = 0 has a common root, then sum of all possible real 
values of ‘m’ 16: 


26 
(а) 0 p-> qj (a) 26 
9 9 3 
For real numbers x and y, if x? + xy -y? « 2x -y «1 = 0, then : 
(a) y can not be between 0 and = (b) y can not be between -È and 8 
5 5 
8 
(c) y can not be between = and 0 (d) y can not be between .16 айй 
5 
If 3x ^ — 6x? + kx? – 8x – 1215 divisible by x — 3, then it is also divisible by : 
(a) 3x? -4 (b) 3x? +4 
(© 3x? +х (d) 3x? -x 


The complete set of values of a so that equation sin* x + asin? x + 4 = Ohas at least one real 
root is : 

(a) (©, – 5] (b) (—, 415414, ©) 

(с) (=, -4 (d) [4, ©) 

Let r,st be the roots of the equation x? + ах2 PE cs 
(rs)? + (st)? + (rt)? = b? - kac, then k = : 


(а) 1 (b) 2 (с) 3 (d) 4 


such that 


www.jeebooks.in 


Quadratic Equations t 155 
— RR аан СА 
80. Ifthe roots o the cubic x? + ax? + bx + c = Oare three consecutive positive integers, then the 
value оЁ-2--- 
b+1 
(a) 1 (b) 2 (c) 3 (d) 4 
81. Let‘k’ bea real number. The minimum number of distinct real roots possible of the equation 
(3x? + kx + 3) (x? + kx-1)-0is: 
(a) 0 (b) 2 (c) 3 (d) 4 
3 
82. Ifrand sare variables satisfying the equation жа” 1 + 1 The value of В is equal to : 
г+5 Г s 5 
(а) 1 (b) -1 
(c) 3 (d) not possible to determine 
83. Let f(x)- x? e ax +b. If the maximum and the minimum values of f(x) are 3 and 2 
respectively for 0 < x < 2, then the possible ordered pair of (a, b) is : 
(a) (-2, 3) (b) (-3/2, 2) (c) (-5/2, 3) (d) (-5/2, 2) 
84. The roots of the equation | x? — x — 6|- x + 2are given Бу: 
(a) -2, 2,4 (b) 0, 1, 4 (с) -2, 1, 4 (4) 0, 2,4 
85. If a,b,c be the sides of AABC and equations ax? + bx +c = 0 and 5x? + 12х + 13 = 0 have а 
common root, then ZC is : 
(a) 60? (b) 90° (c) 120? (d) 45° 
86. If о, B and y are three real roots of the equation x? — 6x? + 5x -1 = 0, then the value of 
at +В“ « y* is: 
(a) 250 (b) 650 (c) 150 | (а) 950 
87. If one of the roots of the equation 2x? -6x « k = 0is 2+ = then the value of a and kare : 
()a-3k-8 asf k=17  (Qa--3k-- (0а-3К-17 
88. Let x, and x; be the real roots of the equation x? -(К-2)х+ (k? + 3k+5) = 0, then the 
maximum value of gt + х2 18: 
50 
(а) 19 (b) 18 (c) Г (d) non-existent 
89. The complete set of values of ‘a’ for which the inequality (a – 1) x? -(a 4 1) x  (a- 1)20is 
true for all > 2. 
(а) (3, 1 (b) (~, 1) (c) (-= а (4) B J 
7 4 3 3 
90. If a, f be the roots of 4x? -17x - 3 20, X € R such that 1 <a « 2 and 2 <В < 3, then the 


number of integral values of À is : 


(a) 1 (b) 2 (c) 3 (d) 4 
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156. 
91. Assume that p is a real number. In order of З/х+3р+1 – Ух =1 to have real solutions, it is 
necessary that: 
(a) p 21/4 (b) p2-1/4 (© p 23 Qe — 
92. If a, p are the roots of the quadratic equation 
x? -(3+ 2vlog23 - slo? -ын _ 20823) -0, then the value of а? +аВ +В? is 
equal to : 
(a) 3 (b) 5 (с) 7 @п 
93. The minimum value of f (x, y) = x? -4x « y? + бу when x and у are subjected to the 
restrictions 0 < x «1and 0 < y < 1,15: 
(a) -1 (b) -2 (© -3 (d) -5 
94. The expression ax? + 2bx + c, Where ‘a’ is non-zero real number, has same sign as that of ‘a’ 
for every real value of x, then roots of quadratic equation ax? (b -c) x -2b -c -a = 0, are: 
(a) real and equal (b) real and unequal 
(c) non-real having positive real part (d) non-real having negative real part 
95. Leta, bandcbetherootsof x? -x 41- 0, then the value “| Ч + с а + E equals to : 
а-1 5-1 с-1 
(а) 1 (b) -1 (c) 2 (d) -2 
96. The number of integral values of К for which the inequality 
x? —2(4k - 1) x + 15k? - 2k -7 > O holds for all x eRis: 
(a) 2 (b) 3 (c) 4 (d) infinite 
97. The number of integral values which can be taken by the expression, 
3 
Р) l _ дөр ЕК, is: 
(х-1) (x? -х-1) 
(а) 1 (b) 2 (с) 3 (d) infinite 
98. The complete set of values of m for which the inequality x mt-4 > —115 satisfied Vx c R 
х“ +тх+4 , 
is : 
(a т-0 (b) -1«m«1 (©) -2«m«2 (d) -4«m «4 
99. The complete set of values of a for which the roots of the equation x? — 2|а+1|х+1 = Oare 
real is given Бу: 
(а) (—, - 2] v[0, œ) (b) (-o, -1155(0, <) 
(с) (—, - 1] U[1, ©) (d) (~ -J ор, ©) 
100. The quadratic polynomials defined on real coefficients 


P(x) aix? 2b x + c1, Q(x) = ах? + 2bx + с2 `Р(х) and Q(x) both take positive values 
Vx € R.If f(x) = qax? +b, box + c c3, then: 

(а) f(x) <ОУхЕК 

(b) fo)» 0VxeR 
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101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


(c) f(x) takes both positive and negative values 

(d) Nothing can be said about f(x) 

If the equation x? 4 44 3cos (ax + b) = 2x has a solution then a possible value of (a+b) 
equals 


= і: | 2 
(а) 4 (b) 5 (с) 2 (4) л 


Let a, Bbe the roots of x? — 4x + А = Oand y, 5Ъе the roots of x? — 36x + В = 0. If a, В, y, óform 
an increasing С.Р. and A‘ = B then the value of ‘t’ equals 


(a) 4 (b) 5 (c) 6 (d) 8 
How many roots does the following equation possess 3”! (| 2- |х|) =1 ? 
(a) 2 (b) 3 (c) 4 (d) 6 


If cota equals the integral solution of inequality 4x? — 16x + 15 < O and sin В equals to the 


slope of the bisector of the first quadrant, then sin (a + В) sin (a — В) is equal to : 
З 4 2 

(а) бы = = d 3 
5 e 5 j У2 e 


Consider the functions / (x) = x and f,(x) = 2+ log, x, x > 0, where e is the base of natural 
logarithm. The graphs of the functions intersect : 


(a) once in (0, 1) and never in (1, со) (b) once in (0, 1) and once in (e 2 со) 
(c) once in (0, 1) and once in (e, e?) (d) more than twice in (0, oo) 
The sum of all the real roots of equation | 
x^ - 3x? - 2x? -3х+1=0 is: 
(a) 1 (b) 2 (c) 3 (d) 4 
If a, B (а « B) are the real roots of the equation x? - (k+ 4)x +k? -12 = Osuch that 4 є (a, В) 
; then the number of integral values of k equal to : 
(a) 4 (b) 5 (c) 6 (d) 7 
Let a, В be real roots of the quadratic equation x? c kx + (k? + 2k-4) = 0, then the maximum 
value of (a? + В2) is equal to : 


(a) 9 (b) 10 (c) 11 (d) 12 
Let f(x) = a* - xlna, а > 1. Then the complete set of real values of x for which Р(х) > 015: 
(а) (1, œ) (b) (-1, ©) (c) (0, œ) (d) (0, 1) 
a b c 
If a, b and c are the roots of the equation x? +2х2+1= 0, 1415 c a | 
са b 
(a) 8 (b) -8 (c) 0 (d) 2 


Let o,f are the two real roots of equation x? + px+q=0, p,q ER, q * 0. If the quadratic 


equation g(x) = 0 has two roots a + UN. H such that sum of roots is equal to product of 
a 


roots, then the complete range of q is : 
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117. 


118. 


119. 


120. 


121. 


122. 
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1 
1 1 1 3) (d) (s ioc. wo) 

(a) В J (b) B J (c) | 3” 3 
If the equation In (x? + 5x) - In (x + а + 3) = Ohas exactly one solution for x, then шанг 


integers in the range of a is : 


(a) 4 (b) 5 (с) 6 (d) 7 


Let f(x) = x? + 2 -g-a 2, then minimum value of f(x) is : 

x x 
(a) -2 (b) -8 (c) -9 (d) -12 
If x? + bx + bis a factor of x? + 2x? + 2x + c (c # 0), then b -c is : 
(а) 2 (b) -1 (c) 0 (d) -2 
If roots of x? + 2х2 +1 = Oare а, Band y, then the value of (ap)? + (By)? + (оу)?, is : 
(a) -11 (b) 3 (c) 0 (d) -2 
How many roots does the following equation possess gll ([2-] x] D 21? 
(a) 2 (b) 3 (c) 4 (d) 6 
The sum of all the real roots of equation х“ - 3x? - 2x? - 3x «1- 015: 
(a) 1 (b) 2 (c) 3 (d) 4 


If а and В are the roots of the quadratic equation 4x? + 2x -12 0 then the value of 
5: (а” +B" )is: 

rz 

(a) 2 (b) 3 (c) 6 (d) 0 

The number of value(s) of x satisfying the equation (2011)* + (2012)* + (2013)* — (20145 
= 015/аге: 

(a) exactly 2 (b) exactly 1 (c) more than one (d) 0 

If o. В (а < В) are the real roots of the equation x? - (k + 4) x +k? -12 = Osuch that 4 e(o, B); 
then the number of integral values of k equals to : 

(a) 4 (b) 5 (c) 6 (d) 7 

Let a, B be real roots of the quadratic equation x? + kx + (k? + 2k — бей the maximam 
value of (a? + p?) is equal to : 

M ыен on (d) 12 

The exhaustive set of values of a for which inequation (a — 1) х2 — CHR 
Vx22 


7 3 
(а) (-с,1) (b) ЕЭ (с) E) (d) None of these 


If the equation x? +ax+12=0, x? + bx + 15 =Oand x? sitara 
positive root, then b — 2a is equal to. 
(a) -6 (b) 22 (c) 6 


)х + 36 = 0have a соттоп 


(d) -22 
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124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


134. 


The equation ех -е-Япх _ 4 = Ohas 

(a) infinite number of real roots (b) no real root 

(c) exactly one real root (d) exactly four real roots 

The difference between the maximum and minimum value of the function 
f(x) = 3sin* x — cos x is : 


3 5 
(a) > ES (9 3 (d) 4 


If a, B are the roots of x? -3x+2=0 (à € В) and а « 1 <f, then the true set of values of 7. 
equals : 


(a) X «(^2 (b) à 4-= ? (c) А e(2, 00) (d) 7. €(—,2) 

If 2х2 +5х+7 - 0. and ax? +bx+c=0 have at least опе root common such that 
абс e (525 ‚ 100}, then the difference between the maximum and minimum values of 
a+b+cis: 

(a) 196 (b) 284 (c) 182 (d) 126 


Two particles, A and B, are in motion in the xy-plane. Their co-ordinates at each instant of 
time t(t > 0) are given by x, =t, уд =2t, xg =1-t and yg =t. The minimum distance 
between particles A and B Е. Н 
2 
(с) 1 (а) [2 
\з 


1. 
а — 
(a) 5 (5-1 
If a + O and the equation ах“ + bx + с = 0 has two roots a and В such that a < -3 and В > 2, 
which of the following is always true ? 


ор 


Ч 


(а) a(a *|b|- c) > 0 (b) а(а+|Ь|+с) «0 
(c) 9а-3Ь+с>0 (d) (9a - 3b + c)(4a+ 2b +c) «0 
The number of negative real roots of the equation (x? + 5x)? — 24 = 2(x? + 5x) is : 
(a) 4 (b) 3 (c) 2 (d) 1 
The number of real values of x satisfying the equation 3| x - 2| -|1 — 5х|+ 4| 3x + 1|213is : 
(a) 1 (b) 4 (c) 2 (d) 3 
If log cosx Sin x > 2and 0 < х < Зл then sin x lies in the interval 
1 T 
(a) E zd д (b) le 05-1 | (с) B | (d) none of these 


Let f(x) - x? + bx + c, minimum value of f(x) is —5, then absolute value of the difference of 
the roots of f(x) is : 


(a) 5 (b) V20 
(c) У15 (d) Can't be determined 


Sum of all the solutions of the equation | x - 3|+|х + 5| 2 7x, is : 


6 8 58 8 
2 Б) = == 
ш 7 ш 7 9 63 ын 45 
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Let f(x) =x? + Es dp. P 4 2, then minimum value of f(x) is : 
x x 
(a) -2 (b) -8 (c) -9 ue 
Ifa-b«c-1,a? «b? «c? - 9anda? +63 «c? = 1, then the value of = +7 +18: 
(a) 5 (5) 5 (с) 6 (4) 1 
TM 
If roots of x? + 2x? +1 = Oare a, B and у, then the value of (ap)? + (By)? + (ay)”, 8: 


(a) -11 (b) 3 (c) 0 (d) -2 


If x? + bx + b is a factor of x? + 2x? + 2x + c (c # 0), then b -c is : 
(a) 2 (b) -1 (c) 0 (d) -2 
The graph of quadratic polynomical f(x) = ax? + bx + c is shown below 


(a) f|B-a|e-2 0) Л) >0Ух>р (©) ac>0 (d) 5»-1 
a 
2 
If f(x) = m then complete solution of 0 « f(x) « 1, is : 
x*+3x+4 
(а) (—oo, oo) (b) (0, œ) (с) (-с,0) (d) (0,1) O (2, oo) 
If a, B, y are the roots of the equation x? + 2x? — x +1 = 0, then value of 02-9) -8)02-ү) 
(2+ 9)(2+В)(2+ ү)’ 
18: 
(а) 5 (b) -5 (c) 10 (d) 5 
3 


If a and В are roots of the quadratic equation x? + 4x + 3 = 0, then the equation whose roots 
are 2a + f and a + 2815: 

(a) x? -12x 4 35 2 0 (b) х? «12x -33 2 0 (© х2-12х-33-0 (d) x? «12x 435-0 
If a, b, c are real distinct numbers such that a? +b? + с Е 
ax? + bx + c = Оћаѕ 

(a) Real roots (b) At least one — — 
(c) Both roots are negative (d) 

If the equation x? + ax +12 = 0, x? + bx +15 = Qand x? Мини 
positive root, then b — 2a is equal to. 

icd im dde (d) -22 


3 
= Забс, then the quadratic equation 


Non real roots 
36 = O have a common 
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145. 


146. 


147. 


148. 


149. 


150. 


151. 


152. 


153. 


Consider the equation x? -ах? + bx c = 0, where a,b,c are rational number, a # 1. It is 


: : а+1 
given that x; , x; and x, x, are the real roots of the equation. Then x; x? (=) = 


(а) 1 (b) 2 (c) 3 (d) 4 
The exhaustive set of values of a for which inequation (4-1) x? -(a«1)x *a-120is true 
Vx22. 


(a) (-с,1) (b) (с) ЕЭ (d) None of these 
The number of real solutions of the equation 
х?- 3|x|- 220 
(a) 2 | (5) 4 (с) 1 (4) 3 
The equation ех ех — 4 = 0 has 
(a) infinite number of real roots (b) no real root 
(c) exactly one real root (d) exactly four real roots 


If a, B are the roots of the quadratic equation x? - 2(1 - sin 20) x - 2cos? 20 = О, (0 є К) then 
the minimum value of (a? + 8?) is equal to : 

(a) -4 (b) 8 (c) 0 (d) 2 

If the equation | sin x|?--| sin x|-- b = 0 has two distinct roots in [0, л]; then the number of 
integers in the range of b is equals to : 

(a) 0 ()1 . (c) 2 (d) 3 

If a + 0 and the equation ax? + bx + c = 0 has two roots a and В such that а < -3 and В>2. 
Which of the following is always true ? 


(а) a(a+|b|+c) » 0 (b) а(а-|5|-с) «0 
(с) 9a-3b+c>0 (d) (944-35-0)(44-25-с) «0 


If a,B are the roots of the quadratic equation х? px + 4-0 and ү, are the roots of 
x? + px -r = Оеп (a -7) (а – 5) is equal to : 

(а) а+г (b) q-r (c) -(q+r) (d) -(p+q+r) 
Complete set of solution of 1081/3 (2? — 4*) > -2is : 

(a) (—~, 2) (b) (-0,2+V13) (0 (2,5) (d) None of these 
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1. is positive, then S contains : 
2 
3 3 1 1 | 1 ) 
a) ie — X -т, 4) | -,2 
[у  e() = eG 
2. If kx? -4х+3К+1> Ofor atleast one x > 0, then if k Е S, then S contains: 
(a) (1, ә) (b) (0, oo) (c) (-1, ©) (d) (s 5 
3. The equation | x? - x — 6| = x +2has: 
(a) two positive roots (b) two real roots 
(c) three real roots (d) four real roots 
4. Ifthe roots of the equation x? -ax — b = 0 (a, b e R)are both lying between -2and 2, then : 
(a) lal«2-5 ©) lal» 2-7 
(© la|«4 lal» 5 -2 
5. Consider the equation in real number x and a real parameter А, | x -1|-| x -2| 4| x - 4| =A 
Then for À > 1, the number of solutions, the equation can have is/are : 
(a) 1 (b) 2 (c) 3 (d) 4 
6. Ifaand b are two distinct non-zero real numbers such that a - b = г = : - = then : 
(a) а>0 (b) a «0 (c) b «0 (d) b» 0 
7. Let f(x) = ах? + bx +c, а> бапа f(2- x) = (2+ x)Vx € Е and f(x) = O has 2 distinct real 
roots, then which of the following is true ? 
(a) Atleast one root must be positive 
(b) f(2) < f(0) > FM 
(c) Minimum value of f(x) is negative 
(d) Vertex of graph of y = f(x) lies in 3rd quadrat 
8. In the above problem, if roots of equation f(x) = 0 are non-real complex, then which of the 
following is false ? 
(a) f(x) = sin must have 2 solutions 
(b) 4a-2b «c «0 
(c) If log «2 f(3) is not defined, then f(x) 2 1v x eR 
(d) All a, b, c are positive 
9. If exactly two integers lie between the roots of equation x? +ах-1 = 0. Then integral 


value(s) of ‘а’ is/are : 


(a) -1 (b) -2 (c) 1 (d) 2 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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кл : : 2 i ive attained 
If the minimum value of the quadratic expression y = ах” + bx + c is negati at 


negative value of x, then : 

(а) а>0 (b) 5»0 (с) с>0 (d) D>0 

(where D is discriminant) 

The quadratic expression ax? + bx +c > 0 V x € R, then: 

(а) 13a - 5b + 2c » 0 (b) 13a - b + 2c > 0 

(с) c>0,D<0 (d) a- c» b, D<0 

(where D is discriminant) . 

The possible positive integral value of ‘k’ for which 5x? — 2Кх + 1 < Ohas exactly one integral 
solution may be divisible by : 

(a) 2 (b) 3 (с) 5 (d) 7 

If the equation x? + px + q = 0, the coefficient of x was incorrectly written as 17 instead of 13. 
Then roots were found to be -2 and –15. The correct roots аге: 


(a) -1 (b) -3 (c) —5 (d) -10 

If x? -3x + 2» Оапа x? - 3x - 4 < 0, then: 

(a) |x| 2 (b 2<x<4 (с) -1€x«1 (d) 2<х<4 
If 5* + (2\/3)% —169 < 015 true for x lying in the interval : 

(а) (—, 2) (b) (О, 2] (c) (2, œ) (d) (0, 4) 


Let (х) = х2 +ах+Ь and g(x)-2 x? +сх+а be two quadratic polynomials with real 
coefficients and satisfy ac = 2(b + d). Then which of the following is (are) correct? 
(a) Exactly one of either f(x) = Oor g (x) = 0 must have real roots. 
(b) Atleast one of either f(x) = Oor g (x) = 0 must have real roots. 
(c) Both f(x) = Oand g (x) = O must have real roots. 
(d) Both f (x) = O and g (x) = 0 must have imaginary roots. 
1 


1 
The expression —————+-———= 
х+2/х-1 4х-24х-1 


simplifies to : 


(а) —Lifl«x«2 най 
3-х 2-х 

(с) 21-1 9 (a) 2 x7 ТЭС 
(x-2) х-2 


If ай values of x which satisfies the inequality log a3) x? + 2px + р? + 1) > Oalso satisfy the 
inequality kx? + ke -k? <0 for all real values of k, then all possible values of p lies in the 
interval : 


Which of the following statement(s) is/are correct? 


(a) The number of quadratic equations having real roots which remain unchanged even after 
squaring their roots is 3. 


жд. 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(b) The number of solutions of the equation tan 20 + tan 30 = 0, іп the interval (0, л] is equal 
to 6. 
2 3 
2x | 1283 | —- equals 24. 
X23 х? 4x, X3 
(d) The locus of the mid-points of chords of the circle x? + y? - 2x - бу -1 = 0, which are 
passing through origin is x? + y? - x -3y =0. 


If (a, 0) is a point on a diameter inside the circle х2 + y? = 4 Then x? - 4x -a° = Оһаѕ : 


(c) For ху, x5, хз > 0, the minimum value of 


(a) Exactly one real root in (-1, 0] (b) Exactly one real root in [2, 5] 

(c) Distinct roots greater than -1 (d) Distinct roots less than 5 

Let x? - px + q = 0 where Pp ER, ЧЕК, рд + Ohavethe roots a, Psuch that a + 28 = 0, then: 
(а) 2p? +4=0 (b) 29? + p - 0 (с) 440 (d) q»0 


If a bc аге rational numbers (a»b»c»0) and quadratic equation 

(a+ b - 2c) x? + (b c - 2a)x + (c + a - 2b) = Ohas a root in the interval (-1, 0) then which of 

the following statement(s) is/are correct ? 

(a) a+c «2b 

(b) both roots are rational 

(с) ax? + 2bx + с = O have both roots negative 

(d) cx? + 2bx + a = Ohave both roots negative 

For the quadratic polynomial f(x) = 4x? - 8ax + a, the statements(s) which hold good is/are: 

(a) There is only one integral ‘a’ for which f(x) is non-negative V x e R 

(b) For a « 0, the number zero lies between the zeroes of the polynomial 

(c) f(x) = Ohas two distinct solutions in (0, 1) fora 4 5 

(d) The minimum value of f(x) for minimum value of a for which f(x) is non-negative 

VxeRisO 

Given а, b, c are three distinct real numbers satisfying the inequality a - 2b + 4c > Oand the 

equation ax? + bx + c = Ohas no real roots. Then the possible value(s) of 44+ 2b «c 
а + ЗЬ + 9c 

(а) 2 (b) -1 (c) 3 (d) 42 

Let f(x) = x? - 4x * c V x e В, where c is a real constant, then which of the following is/are 

true ? 


is/are : 


(a) f (0) > Л) > f(2) (b) f(2) » f(3) » f(4) 

(с) f (1) < f(4) < f(-1) (d) (0) = f(4) > f(3) 

If 0 «a « b «c and the roots а, of the equation ах? + bx +c = Оаге imaginary, then : 
(а) |«|=|В| (b) |a|» 1 (c) |l « 1 (d) |a|« 1 


If x satisfies |x -1|+|х-2|+|х-3|> 6 then: 
(a) x e (7,1) (b) x e(-,0) (c) хє(4 o) (d) (2, œ) 
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28. 


29. 


зо. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


If both roots of the quadratic equation ax? + x + b - a = Oare non real and b > -1, then which 
of the following is/are correct? 


(а) а>0 (b)a«b (c) 3a » 2+ 4b (d) 3a < 2 + 4b 
If a, b are two numbers such that a? + b? =7 and a? +b? - 10 then: 

(a) The greatest value of |a + b|- 5 (b) The greatest value of (a + b) is 4 
(c) The least value of (a + b) is 1 (d) The least value of |a + b| is 1 


The number of non-negative integral ordered pair(s) (x, y) for which (xy -7)? = x? + y? 
holds is greater than or equal to : 

(а) 1 (b) 2 ‚©з s 

Ifa, В, y and 8are the roots of the equation x^ — bx —3 = 0; then an equation whose roots are 
«+В+ү SABES &+у+5 айй By; 


82” y? p? а2 
(а) 3x* -3х-1-0 (b) 3x* -bx «1-0 
(с) 3x* bx? -1=0 (d) 3x* -bx? -1=0 


The value of k for which both roots of the equation 4x? – 2x + k = Oare completely in (—1, 1) 
may be equal to : 

(a) -1 (b) 0 (c) 2 (d) -3 

If a,b, f €R, then for which of the following graphs of the quadratic polynomial 
y = ax? -2bx «c (a = 0) ; the product (abc) is negative ? 


Fe are othe Ре 


If the equation ax? + bx «c = 0; a,b,c €R and аж 0 has no real roots then which of the 
following is/are always correct ? 

(a) (a- b c)(a-b«c)»0 (b) рвы —2b + 4c) > 0 

(c) (a-b +c)(4a-2b+c)>0 (d) a(b? -4ac) > 0 

If a and В are the roots of the equation ax? + bx + c = 0;a,b,c eR;as Othen Which is (are) 
correct : 


(a) a? +p? - P 206 b) -1.+-1 „57-2 
а? a? p? c? 
(c) 1,1 abb? (d) ара +p) = ÈE 
"E p? c? a? 


The equation cos? x — sin x + À = 0, x e (0, n/2) has roots then value(s) of A can be equal to : 


(a) 0 (b) -1 (c) 1/2 (d) 1 

If the equation In(x* + 5х) -ln(x + a + 3) = 0 has exactly one solution for x. then possible 
integral value of a is : 
(a) -3 (b) -1 (c) 0 (d) 2 
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38. The number of non-negative integral ordered pair(s) (x, y) for which (xy -7)? =x? + y? 
holds is greater than or equal to : 


(a) 1 (b) 2 (c) 3 (d) 4 
39. Ifa < 0, then the value of x satisfying x? – 2a| x ^ a|- 3a? = 015/аге 
(а) a(1-42) (b) а(1+ V2) (с) а(-1-46) (d) a(-1+ 46) 
40. IfO «a «b « cand the roots a, of the equation ax? + bx + с = 0 are imaginary, then 
(a) |в1-В| (b) | «|»1 (с) |B|« 1 (d) | «|-1 
41. If x satisfies |x -1|-| x - 2| | x —3|» 6, then 
(a) хе (o1) (b) x e (—%, 0) (c) x e(4,%) (d) (2, 0) 


42. The value of К for which both roots of the equation 4x? — 2x + К = Oare completely in (—1, 1), 
may be equal to : 


(а) -1 (b) 0 (с) 2 (d) -3 
43. Let a, f, y, Gare roots of xt -12x? + Ах2 -54x 14 - 0 

If a - B 2 y - ё then 

(а) А = 45 (b) A=-45 


(с) Над +p? <y? +8? then =7 (4) If a? +82 <y2 +82 > °Ё .2 
Y 


ү 7 
з „2 3 12. $ 221. 
44. If = к Ээ ; Е 2: 3|; Ё К 3 lie 
a-1 a-1 b-1 b-1 с-1 c-1 
on L:lx + my + n = 0; where a, b,c are real numbers different from 1; then 


(a) а+Ь+с=-7 (b) abc = 277 


(c) ab + bc + ca = (d) abc - (ab + bc + ca)+3(a+b+c)=0 


~ 


| (а, b, d) 
(a, b, c) | (a, b, d) , 
ыр [14 35. Ae 17. ъ= 


(а, Ь, 4) 2 «| (a, b, с, 4) 31. | 22. 1 (а, b, d) 


(d) 32. ; х (а, c, d) | 84.) (a, b, d) (a, b, d) 
(cd) | 88 (a, b, c,d) | 994) (o 4 ] (a,b) | оо 
(a, c) | №, (a,c, d) 50 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 
Let f(x) =ax*+bx+c,a#0, such that f(-1-x) = /(-1+х) Ух eR. Also given that 
f(x) = 0 has no real roots and 4a + b > 0. 


1. Leta = 4a - 2b + с, В = 9a 3b + с, y = 9a - 3b + c, then which of the following is correct ? 


(а) B«a «y (b) y «a <В (©). а <у<В (d) а <В<у 
2. Let p - b 40, q = 2a + b, then pq is : | | 
(a) negative (b) positive (c) 0 (d) nothing can be said 


Paragraph for Question Nos. 3 to 4 


If a, B are the roots of equation (к + 1) x? - (20k + 14) x 91k + 40 = 0; (а < B)k » 0, then 
answer the following questions. 


3. The smaller root (o) lie in the interval : 


(a) (4, 7) (b) (7, 10) (c) (10, 13) (d) None of these 
4. The larger root (f) lie in the interval : 
(a) (4 7) (b) (7, 10) (c) (10, 13) (d) None of these 


Paragraph for Question Nos. 5 to 7 


Let f(x) = x? + bx ^ cVx e R, (b, c e R)attains its least value at x — -land the graph of f(x) 
cuts y-axis at y = 2. 


5. The least value of f(x) Vx eR is : 


(a) -1 (b) 0 (c) 1 (d) 3/2 
6. The value of f (-2) + f (0) + f (1) = 
7. If f(x) = a has two distinct real roots, then complete set of values of a is : 

(а) (1, œ) (b) (-2, -1) (c) (0, 1) (d) (1, 2) 


Paragraph for Question Nos. 8 to 9 
Consider the equation log? х – 4108 x — m? -2m -13-0, т 


к Е К. Let the real roots of the 
equation be хү, x2 such that x, < x». 


8. The set of all values of m for which the equation has real roots is : 


(а) (-с, 0) (b) (0, ә) (c) [1, œ) (d) (—<, хо) 
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IUE INN iL. 
9. The ss of maximum value of x, and minimum value of x, is : 
(a) 2-5 (y 223 с) 1025 ау 257 
4 (с) 8 (4) 2 


лал REIN NT. З — 


Paragraph for Question Nos. 10 to 1 1 
nx* —2х3 – 3x? + 4x -1 = Ohas four distinct real roots Хү, X2, X3, X4 such that 
Хз < x4 and product of two roots is unity, then : 


10. хх. + хухз + X2X4 + X4X4 = 


(a) 0 (b) 1 (c) 45 (d) -1 
11. xj +х3 = 
2 5 
(а) 2+ эз (b) -4 © касы = (d) 18 


Paragraph for Question Nos. 12 to 14 


Let УС ) be a polynomial of degree 5 with leading coefficient unity, such that 
D=5, fO = 4, f(3) = 3, f(4) = 2and f (5) =1, еп: 


12. f(6)isequalto: 


(a) 120 (b) -120 (c) 0 (d) 6 
13. Sum of the roots of f (x) is equal їо: 

(a) 15 (b) -15 (c) 21 (d) can't be determine 
14. Product of the roots of f(x) is equal to : 

(a) 120 (b) -120 (c) 114 (d) -114 


| ад (B 2 : 2 
15. The value Ө «(8) +(2) = 


1 
(а) 1 (b) 2 
(© 2сов0 (d) (sine + cos 6 + sin 0 cos6) 


16. Number of values of 0 in [0, 2л] for which at least two roots are equal, is : 
(a) 2 (b) 3 (c) 4 (d) 5 
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Paragraph for Question Nos. 17 to 18 


Let P (x) be a quadratic polynomial with real coefficients such that for all real x the relation 
2(1 + Р(х)) = P(x-1)+ P(x 4 1) holds. 
If P(0) = 8and P(2) = 32then: 


17. The sum of all the coefficient of P(x)is: 


(a) 20 (b) 19 (с) 17 (d) 15 
18. If the range of P(x) is [т, оо), then the value of mis : 
(a) -12 (b) 15 (c) -17 (d) -5 


Paragraph for Question Nos. 19 to 21 


Lett be a real number satisfying 2t? —9t? + 30-2 = Owheret 2x4 Тапа» ЕВ. 
х 


19. Ifthe above cubic has three real and distinct solutions for x then exhaustive set of value of 7. be 


(а) 3«X«10 (b) 3 <2 <30 (c) 7-10 (d) None of these 
20. à the cubic has exactly two real and distinct solutions for x then exhaustive set of values of 7. 
e: 
(а) А є (—%, 3) U(30, со) (b) 4€(—9,-22) (10, о) 5443) 
(с) 1-є43,30) (d) None of these 
21. If the cubic has four real and distinct solutions for x then exhaustive set of values of 7. be: 
(a) А є (3,10) (b) à є {3,10} 
(c) А є (о, – 22) v (10, œ) (d) None of these 


Paragraph for Question Nos. 22 to 23 


Consider a quadratic expression f(x) ^ tx? – (2t —1) x + (5t —1) 


22. If f(x) can take both positive and negative values then t must lie in the interval 


-1 1 =] 1 -11 
(а) (2.3) (b) (-= ze) (©) (2-1)-te (d) C4, 4) 
23. If f(x) is non-negative V x 2 Othent lies in the interval 
11 1,2] | d 1 
(a) BH (b) les с ЛЫГ (4) E 
L7 c | Answers | х 


8. 21 9. (а) 10. (b) 


тв. (019. (0 | 20. ©) 
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Exercise-4 : Matching Type Problems 


(A) | The least positive integer x, for which ——— —.—— is 


2x-1  . (Р) 4 
2х3 +3х?+х 3 


| positive, is equal to 
(B) | If the quadratic equation (Q) 1 
3х? + 2(а? +1)x+(a? -3a-2)-0 


| possess roots of opposite sign then a can be equal to 
(C) | The roots of the equation (R) 6 
| 4x * 3- 4Jx-1 4 4x4 8-6/x-1 =1 

| can be equal to 
(D) | If the roots of the equation} ($) 16 
| х“ — 8x? + bx? —сх + 16 = 0 аге ай real and positive 
then 2(c – b) is equal to 


w| | 


2. Given the inequality ax + К? > 0. The complete set of values of ‘a’ so that 


| for any value of k is 


| (C) | There exists a value of k such that the inequality is valid! (R) 
| for all values of x is 


The real root(s) of the equation x?? + x!/? -2 =0 (Q) 
are 


The real root(s) of the equation /3x + 1 + 1 =x] (R) -81 
are 


| (B) 


(С) 
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The real root(s) of the 
9* -10(3*) +9 = Oare 


(a, b € R), then the number of ordered pairs (a, b) 
is equal to 


ИР = совес = + cosec ^T + совест + созес 5" + (0) 


15л 5n 


cosec 147 + с05ес-— and Q= 8sin — sin 27 
8 8 18 18 


sin 5 , then P +Q is equal to 


Let а, ‚аз, аз be positive terms of a С.Р and (К) 


ад,1,2,0үо are the consecutive terms of another 
m 


12 m 
G.P If [ [a; 2 4" where m and n are coprime, 

i-2 
then (m + n) equals 
For x,y ЕК, if x? -2xy + 2y? - бу + 9- 0, then! (S) 
the value of 5x — 4y is equal to | 


БЕЙИШ 7 p Answenspt 7g 


COR; DoS 


BS; COR; рэр 


BOR; СЭР; DoS 


BP; COS; DOR 


1. 
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Exercise-5 : Subjective Type Problems 


Let f (x) = ах? + bx «c where a, b, с are integers. If 
Зл 

зїп -sin 27 + sin 97, sin 2 + sin 2. sin= = f cos then find the value of f (2) : 

7 7 7 7 7 
Let a, b, c, d be distinct integers such that the equation (x - a) (x -b) (x -c)(x-d)-9-0 
has an integer root ‘г’, then the value of a + b + c + d - 4r is equal to : 
Consider the equation (х2-х-1) -(т-3)(х2+х+0+т=0, where m is a real 
parameter. The number of positive integral values of m for which equation has two distinct 
real roots, is : 
The number of positive integral values of m, т < 16for which the equation given in the above 
questions has 4 distinct real root is : 
If the equation (m? – 12) x* — 8x? – 4 = Ohas no real roots, then the largest value of m is ру 
where р, д аге coprime natural numbers, then p + q = 
The least positive integral value of 


(e* -2) (ses вв. 2) (sin x – cos x) «018: 


x satisfying 


The integral values of x for which x? +17x+71is perfect square of a rational number are a 
and b, then | a -b|- 

Let P(x)- ^n 6 x5-x?-x?-x and о, ђ y, are the roots of the equation 
x* - x? - x? -1- 0, then P (a) + P (B) + P (y) + P(8) = 

The number of real values of ‘a’ for which the largest value of the function f (x) = x? + ax + 2 
in the interval [-2, 4] is 6 will be : 


The number of all values of n, (where n is a whole number) for which the equation ~ -8 


n -10 


n 
x 


has no solution. 
The number of negative integral values of m for which the expression x? -2(m-1)x m5 


is positive V x > 118: 

If the expression ах! + bx? - x? + 2х+ 3 has the remainder 4х+3 when divided by 
x? 4 x -2, then a 4 4b =..... 

Find the smallest value of К for which both the roots of equation x? – 8kx + 16(k? -k +1) - 0 
are real, distinct and have values atleast 4. 

If x? - 3x + 2is a factor of x* - px? + q = 0, then p +q = 

The sum of all real values of k for which the expression x? + 2ҳу + ky? + 2x + К = O can be 
resolved into linear factors is : 

The curve y = (a + 1) x? + 2meets the curve у = ах + 3, a + -lin exactly one point, then a? = 


174 


17. 


18. 
19. 


20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


зо. 


31. 


32. 
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2 
| х°-ах+1, 
Find the number of integral values of ‘a’ for which the range of function po x? -3x 42 4 


(=, о). 
When x! is divided Бу x? - 3x + 2, the remainder is (2! -1)х- 2(2* -1) then k = 

Let P (x) be a polynomial equation of least possible degree, with rational coefficients, having 
#7 + 3/49 as one of its roots. Then the product of all the roots of P (x) = 0 5: 

The range of values К for which the equation 2cos* x - sin^ x + К = Ohas atleast one solution 
is [4 и]. Find the value of (9u + 5). 

Let P (x) be a polynomial with real coefficient and P (x) -P'(x) =x ? + 2x + 1. Find P (1). 
Find the smallest positive integral value of a for which the greater root, of the equation 
x* -(n? +а+ 1x-«a(a?-1)-0 lies between the roots of the equation 
x? -а?х-2(а? -2)-0 

If the equation x^ + kx? + К = Ohas exactly two distinct real roots, then the smallest integral 
value of |k| is : 

Let a, b, c, dbe the roots of x^ – x? – x? -1 = 0. Also consider P (x) = хб -х 


then the value of P(a) + P(b) + Р(с) + P(d) is equal (0: 
The number of integral values of а, а =[-5,5] for which the equation 
x? + 2(a-1) x - a4 5 = Ohas one root smaller than 1 and the other root greater than 3 is : 


The number of non-negative integral values of n, n € 10 so that a root of the equation 


5239-33-35 


n? sin? x - 2sin x - (2n + 1) = Olies in interval 0,2 18: 


Let f (x) = ax? + bx + c, where a, b, care integers and a > 1. If f (x) takes the value p, aprime 
for two distinct integer values of x, then the number of integer values of x for which f (x) 
takes the value 2p is : 

If x and y are real numbers connected by the equation 9x? + 2ху +y 2 92x— 20у + 244 - 0 
then the sum of maximum value of x and the minimum value of y is : 

Consider two numbers a, b, sum of which is 3 and the sum of their cubes is 7. Then sum of all 
possible distinct values ofais: 

If y? (y 2 _6) + x? 8х + 24 = Oand the minimum value of x? + SP sti ccm vii 
is M; then find the value of M - 2m. 

Consider the equation x? фах? + bx -c = 0, where a, b, c are rational number, а = 1. It is given 
that х,х) and xX, are the real roots of the equation. If (b+ c) =2(а+1), then 
x:X2 - = 

Let а satisfy the equation х? +3х2+4х+5=0 and В satisfy the equation 
x? -3x? + 4x -52 0a p eR, then а +В = 
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33. 


34. 


35. 


45. 


Let x, у and z are positive reals and x? + xy + y? = 2; y? + yz +z? = 1andz? +2х+х? = 3. 

If the value of xy + yz + zx can be expressed as (2 where p and q are relatively prime positive 
q 

integer find the value of p -q : 


The number of ordered pairs (a, b), where a, b are integers satisfying the inequality 
min (x? + (a - b) x + (1-a - b)) > тах(-х? +(a+b)x-(1+a+b)) Vx eR, is: 


The real value of x satisfying 4 20x + #20х + 13 = 13can be expressed as : where a and b are 


relatively prime positive integers. Find the value of b ? 
If the range of the values of a for which the roots of the equation x? – 2x -a° «1-0 lie 
between the roots of the equation x? — 2(a + 1) x + a(a 1) = Ois (p, q), then find the value of 


Ш 


. Find the number of positive integers satisfying the inequality x? —10х +16 < 0. 


If sin Ө and cos are the roots of the quadratic equation ax? + bx + с = О (ac + 0). Then find 


2 2 
the'valūe of” энэ, 


2 х+асозх+а? >1+с05х is satisfied Vx eR, for 


Let the inequality sin 
a є (—o, k ] (Ко, 0), then | К | -| k;| 


a and Bare roots of the equation 2x? 35x + 2 = 0, Find the value of 4 (2a – 35)? (28 – 35)? 


The sum of all integral values of ‘a’ for which the equation 2x? – (1+ 22) x -1« a = Ohas a 
integral root. 
Let f(x) be a polynomial of degree 8 such that F(r) = 1, г-1,2,3,..... ,8,9, then ?n8 T 


. Let a, Bare two real roots of equation x? + px+q=0,p,q € R,q + 0. If the quadratic equation 


1 : : 
g(x) = Ohas two roots a + ET В- 8 such that sum of its roots is equal to product of roots, then 
a 


then number of integral values q can attain is : 
If cos A, cosB and cosC are the roots of cubic x? +ах? +bx «c = 0, where A,B,C are the 


angles of a triangle then find the value of a? — 2b - 2с. 
Find the number of positive integral values of k for which kx?  (k 23) x +1 < Ofor atleast one 


positive x. 
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Exercise-1 : Single Choice Problems 


‚ If a, b, c are positive numbers and a + b + с = 1, then the maximum value of (1 – a) (1 - b)(1 - c) 
18: 


(а) 1 b) 2 8 4 
Ы 5 © > @ 5 


.If xyz = (1-х)(1-у)(1-2) where O0<x,y,z<1, then the minimum value of 
x(1-z)+yQ-x)+z(1-y)is: 
3 1 3 1 
а) - b) - = d) = 
(a) 2 (b) 1 (с) 4 (4) 2 


2 


. If ѕес(а —28), seca, sec(a + 28) are in arithmetical progression then cos“ а = Acos? В 


(В nz; n eI) the value of Ais : 


(a) 1 (b) 2 (о 3 2 


. Leta, b, c, d, е аге non-zero and distinct positive real numbers. If a, b, саге in A.P ; b, c, dare in 
G.P and c, d, eare in H.P, then a, c, eare in : 


(а) А.Р (b G.P 
() НЕ ; (d) Nothing can be said 

. If (m+1)®, (n € 2^, and (r + 1)® terms of a non-constant A.P are in С.Р and m, n, r are in 
H.P, then the ratio of first term of the A.P to its common difference is : 


(a) E (b) -n (c) -2n (4) +n 
. If the equation х - Ax? + ax? + bx + 1 = Ohas four positive roots, then the value of (a + b)is: 


(a) -4 (b) 2 
(с) 6 (d) can not be determined 
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і s апа thei 
7. If S1, S2 and 5; are the sums of first n natural numbers, their square. ir cubes 


25 
respectively, then Sis2c isi - 


Si +52 
(а) 4 (5) 2 (с) 1 (4) 0 
8. If S, = 1:2, 2- 2° $ 2° ее upto n terms then the sum of the infinite terms is : 
1415 
п 
(a) 1 Ы 2 (© е E 


9. If can{ = - 3! tan-., tan( Z 4 3 in order are three consecutive terms of а С.Р then sum of 
12 12 12 


all the solutions in [0, 314] is Кл. The value of kis : 
(a) 4950 (b) 5050 (c) 2525 (d) 5010 


S S 
10. Let S -1-2-3-...... ekadi, «2... 9$  — 2 "here hn eN 


lim Q, = 
n» 
(а) 5 0) 1 © 3 (d) 0 
1051 p 1 
11. 1 m, nare the p^, q™ and r® term of a С.Р all positive, then |log т 4 l|jequals: 
logn r 1 
(a) -1 (b) 2 (с) 1 (d) 0 
12. The number of natural numbers < 300 that are divisible by 6 but not by 9 88: 
(а) 49 (b) 37 (c) 33 (d) 16 
xyz А 
-]1then————— — : 
13. If x, y, z > Оапах+у +2 (=x) уугу) P "ecessarily 
1 
(a) 28 0) < 8 © 1 (d) None of these 


14. If the roots of the equation px? + qx +r = 0, where 2p, 
a*, 4a – 4. Then the value of 2p + 4q + 7r is : 
(a) 0 (b) 10 (c) 14 
15. Let Ху, хо, X5, ...--- ‚хк be the divinis of positive integer n (i 


Ч, 2r are in С.Р, are of the form 


Xj +Х2 + Хз +...... +x, =75. тел] 1 is equal to : 
i=] 


(a) > (b) T (c) : 1 
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n 
16. If a, ау, аз,......, in H.P AN C MS. S. A 
а, аз, аз a, are in Н.Р and f(k) le a, then Fey’ 7097 А) Fm" 
in: 
(a) AR (b) СР (c) H.P (d) None of these 


noo 


n 
17. If a, B be roots of the equation 375x? - 25x - 2 = Oands, = а" +В", then lim 38) өөө 
rzl 


p 1 1 
(а) ү; (b) : u = (d) 1 
18. If a;,i = 1, 2, 3 4be four real members of the same sign, then the minimum value of 
У 2,1 је 23 4, ж jis: 
ш, 


(а) 6 (b) 8 (c) 12 (d) 24 

19. Given that х, у, х are positive reals such that xyz = 32. The minimum value of 
x? + 4ху + 4y? + 2s? is equal to: 
(a) 64 (b) 256 (c) 96 (d) 216 

20. In an A.P, five times the fifth term is equal to eight times the eighth term. Then the sum of the 
first twenty five terms is equal to : 


(a) 25 (b) 2 (© -25 (4) 0 


21. Let a, B be two distinct values of x lying їп [0, л] for which V5 sin x, 10sin x, 10(4sin? x + 1) are 
З consecutive terms of a С.Р Then minimum value of |a —В|= 
Б л 2л Зл 
@ = © = цаг цэн 
22. пап infinite С.Р, the sum of first three terms is 70. If the extreme terms are multiplied by 4 and 
the middle term is multiplied by 5, the resulting terms form an A.P then the sum to infinite 
terms of С.Р 15: 


(a) 120 (b) 40 (c) 160 (d) 80 
23. The value of the sum sy. is equal to : 
kal п=1 2 
(a) 5 (b) 4 (© 3 (d) 2 
24. Let p, q, r are positive real numbers, such that 27pqr > (p + д + r)? and Зр + 4q + 5r = 12, then 
p? * q* * r? - 
(a) 3 (b) 6 (с) 2 (d) 4 


Я — i 1 1 1 

ind the sum of the infinite series — + — + — + — + — 
16.7 9"18 30 45 63 
1 (b 1 1 4 2 
а) > ) 2 Он (9) + 


480 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 
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If S, denote the sum of first ‘г’ terms of a non constant A.P апа n = 12 = c, where а, b, с are 
а 

distinct then S, = 

(a) c? (b c? (© c^ (d) abc 

In an infinite G.P second term is x and its sum is 4, then complete set of values of'x'is: 

(a) (-8, 0) (b) Ё їр {0} 

1 1 

© E 4) 41 | (d (-8.11-(0) 

The number of terms of an А.Р is odd. The sum of the odd terms (1%, 3 etc.,) is 248 and the 

sum of the even terms is 217. The last term exceeds the first by 56, then : 

(a) the number of terms is 17 (b) the first term is 3 

(c) the number of terms is 13 (d) the first term is 1 

Let Ay, Az, Аз,...... ‚ A, be squares such that for each n > 1 the length of a side of A, equals 


the length of a diagonal of A,,. If the side of A, be 20 units then the smallest value of ‘п’ for 


which area of A, is less than 1. 


(a) 7 (b) 8 (с) 9 (d) 10 
Let S, = Y— , then Ук equal : 
iz o (k g 
(а) ща + 1) (b) 13 1) © UA *2) (а) +3) К + 3) 
2 5 10 2 17 : 
The sum of the series 1.2 + 2-3 2 + 3-4 2+ 4.5 Рем upto п terms is equal : 
n n 

ig dE. o (2 zd и = qa 

п+1 п+1 nal 
If (1-5)°° =k, then the value of $a -5)", is 

n=2 
(a) 2k-3 (b) k+1 (© 2k+7 (d) 2k-2 
2 

narithmetic means are inserted between 7 and 49 and their sum is found to be 364, then nis: 
(a) 11 (b) 12 (c) 13 (d) 14 
The third term of a G.P is 2. Then the product of the first five terms, is : 
(a) 2° (b) 2* (с) 25 (d) none of these 


35. The sum of first n terms of an А.Р is 5n? + 4n, its common difference is : 


(a) 9 (b) 10 (©) 3 (d) -4 
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36. If x+ y =аапа x? + y? = b, then the value of (x? +73), is: 


3 
(a) ab (b) a2 +b (© a+b? (d) шин 
37. If $1, So, 53,...... „Sn are the sum of infinite geometric series whose first terms are 
1, 3 5...... › (2п – 1) and whose common ratios are =, —,...... us respectively, then 
n 
| 1 + 1 + i + upto infinite terms 
T2 *-———t-—— eese infinite te = 
515053 5535, 535455 4 
1 1 1 1 
(а) — b) — EA d) = 
15 ©) 60 (©) 12 8) 3 
38. Sequence (t,) of positive terms is а С.Р If tc, 2, 5, #1 4 form another С.Р in that order, 
then the product tytot3...... t3gf49 is equal to : 
(a) 10? (b) 10!9 (с) 107/2 (d) 107972 
2 2 2 2 
39. The minimum value of (A +А+1(В «B*D(C' *C* D(D' «D where A, B, C, D» 0 
ABCD 
is : 
1 1 4 4 
a) = (b) — (c) 2 (d) 3 
3 27 


a? -b° 
2 
41. The sum of the first 2n terms of an A.P is x and the sum of the next n terms is y, its common 

difference is : 


(a) ES (b) (с) a-b (d) a? - p? 


x-2y ay 25-25 (д 2-27 4) 2-х 
(а) 3n? 3n? 3n (d) an 


42. The number of non-negative integers ‘n’ satisfying n? = р+ qand n? = р? + 42 where pand q 
are integers. 
(a) 2 (b) 3 (c) 4 (d) Infinite 

43. Concentric circles of radii 1, 2, 3 ...... 100 cms are drawn. The interior of the smallest circle is 


coloured red and the angular regions are coloured alternately green and red, so that no two 
adjacent regions are of the same colour. The total area of the green regions in sq. cm is equals 


to: 
(а) 1000л (5) 5050л (c) 4950л (4) 5151л 

44. If 1082 4, log 5 8 and log, 9* are consecutive terms of a geometric sequence, then the 
number of integers that satisfy the system of inequalities x? — x > бапа | x|« k? is: 


(a) 193 (b) 194 (c) 195 (d) 196 
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45. Let T, be the r™ term of an А.Р whose first term is E and common difference is 1, then 


n 


Уч 1*T,T, 4T, 5T,,3 = 
г=1 
(a) 101+100(2п +1) 5n pj "01+ 009+) 5n,1 
6 4 6 4 4 
(с) п(п+1)(2л+1)_5п 1 (4) n(n+1)(2n+1)_5n ‚у 
6 4 2 12 8 
n n 
46. If Ут _ п(п+ 1) (п + 23 банн у 208 5 
га 3 пэ 0—1 T 
(a) 2008 (b) 3012 (c) 4016 (d) 8032 
2 32 42 52 6? 
47. The sum of the infinite series, 1? - 7 + 2-7 42-2 4.....is: 
5 52? 53 5% 55 
1 25 25 125 
a) — ad 29 а) 222 
ыг ud © @ 252 
п 
48. The absolute term in Р(х) = Me EC —e - as n approaches to infinity is : 
г=1 
1 -1 1 -1 
25 EZ с) = dj) — 
(a) 2 (b) 2 (с) 4 (4) 4 


49. Let a, b, c are positive real numbers such that p -a?b + ab?— a?c — ac?; 9=Ь2с + bc?- a?b – ab? 


andr = ac? + a?c - cb? — bc? and the quadratic equation px? + qx +r = Ohas equal roots ; then 
a, b, саге т: 
(a) A.P (b) G.P (c) НР (d) None of these 


50. If T, denotes the КЎ term of an Н.Р from the begining and 2 = 9, then a equals : 
6 4 


17 5 Z. 19 
oS ® ту ыт: с 


51. Number of terms common to the two sequences 17, 21, 25, ....... » 417 and 16, 21, 26, ........ , 466 
18: 


(а) 19 (5) 20 (© 21 (4) 22 
: 21 2 ” 1 4 2 1 2 ИР 
52. The sum of the series 1 + s" 3i * a gh + 28 + 7 Зун upto infinite terms is equal 
(0: 
2 = © 27 21 
(а) i 0) 15 8 @ = 


53. The coefficient of x° in the polynomial (x -1)(х-2)(х-3)......(х-10 в: 
(a) 2640 (b) 1320 (c) 1370 (d) 2740 
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3 42 3 _ 02 31—50 
54. Let a = lim V 1 2*2 -2)*..4(n =n") э, equal to ; 
no п“ 
1 1 1 
(а) — (b) = с) = (d) non-existent 

3 4 (c) 2 

55. If 16x^ -32x? c ax? « bx «1- 0, a,b c R has positive real roots only, then a ~ b is equal to ; 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


(a) -32 (b) 32 . (с) 49 (4) -49 


. . i 2 
If ABC is a triangle and anf, tan, ane are in H.P, then the minimum value of cot 2 = 


(а) 43 (b) 1 (c) (d) 


1 
V2 V3 
If o. and Bare the roots of the quadratic equation 4x? + 2х –1 = Othen the value of Уа" £p) 
r=] 
is : 


(a) 2 (b) 3 (c) 6 (4) 0 
The sum of the series 2? + 2 (4)? + 3(6)? +...... upto 10 terms is equal to : 
(a) 11300 (b) 12100 (c) 12300 (d) 11200 


If a and b are positive real numbers such that a + b = 6, then the minimum value of E + 1) 15 
а 


equal to : 
2 1 3 
(a) = (b) 3 (c) 1 (4) 2 


The first term of an infinite С.Р is the value of x satisfying the equation 


log (47-15) + x 2 = Oand the common ratio is cos (20 "= The sum of С.Р 18: 
4 
(а) 1 (b) 3 (c) 4 (d) 2 
ын af +54 +c? 
Let a, b, c be positive numbers, then the minimum value of яв а is: 
abc 
(a) 4 (р) 2°/4 (© 42 (4) 2/2 
If xy =1 ; then minimum value of x? + у? is : 
(а) 1 (b) 2 (с) 42 (d) 4 


6 © 12 20 4 
Des 17422 49% 12+2 +3? 44 


1 1 
(а) 2 (b) 2 (с) 4 (4) 2 


2 
Find the value of 13 $ ... Upto 60 terms : 
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И ЕТК —— с) ----- (4) — 
= (k-1)(k-1)! © k-k! и (k-1)k! k! 


65. Consider two positive numbers a and b. If arithmetic mean of a and b exceeds their geometric 
mean by 3/2 and geometric mean of a and b exceeds their harmonic mean by 6/5 then the value 
of a? + b? will be: 


(a) 150 (5) 153 (с) 156 (4) 159 
66. Sum of first 10 terms of the tien Se ШЕРНЕ ЖИА Б эө is : 
22.52 52.8? 87:11 
255 88 264 85 
(а) —— — — (d) —— 
) 1024 ©) 1024 © 1024 1024 
10 


67. Y——- 


ril-3r?4r* 

50 54 55 55 
(а) -— -—— с 

109 m 109 111 109 


r 


n 
68. Letr term t, of a series is given b t, =——————. Then lim У t, is equal to : 
г g yt, r q 
LT пэ ёз 
r=] 


l+r“s+r 
1 1 
a) — (b) 1 (c) 2 4) - 
(а) 2 (а) i 
: 4 7 10 ёо : 
69. The sum of the series 1+ — + — +——+...... to infinite terms, is : 
5 5? 53 
31 41 45 35 
S = с) — = 
(a) 15 (b) 16 (c) 16 (d) = 
70. The third term of a G.P is 2. Then the product of the first five terms, is : 
(a) 23 (b) 2* (с) 2° (d) none of these 
2n 
71. If X, X2, X3; X2, are in A.P, then Ус) * x? is equal to: 
r=] 
n 2_ 42 2n 2 
————(хү -x2) ()----(х2-х2 
(а) (2-1) 1 2л (Ол —1)° 1 х) 
п 2 .2 п 2 
(с) 2; - X2) (d) m41 -xà) 


72. Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots 
of the equation : 


(a) x? «18x «16-0 (b) x? -18x -16-0 
(с) х2-18х-16-0 (d) х? -18x 416-0 
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73. If pand 4 are positive real numbers such that p? + 42 = 1, then the maximum value of (р + q) is : 


га 1 1 
а) 2 ® 5 © = (4) 42 

74. А person has to count 4500 currency notes. Let a, denote the number of notes he counts in the 
n™ minute. If а =а) =.....= Gq =150 and ао, @11,@42,...... are in А.Р with common 
difference –2, then the time taken by him to count all notes is : 
(a) 34 minutes (b) 24 minutes (c) 125 minutes (d) 35 minutes 


75. Anon constant arithmatic progression has common difference d and first term is (1 — ad). If the 
sum of the first 20 terms is 20, then the value of a is equal to : 


2 19 2 9 


76. The value of p» DEM NER 


n-3 n? — 5n? + 4п 


1 1 1 1 
a —s — LE — 
(a) 120 | (b) 96 (c) 77 (а) 144 
; 2 6 12 20 
77. Find the value of — + + + ——————— e... to infini 
1? 1*42*5 15425.33 13.95.35 +43 v ы 
terms: 
(a) 2 m + © 4 a 1 
a 2 ( ) 4 
78. The minimum value of the expression 2* + 2254 + = xeRis: 
(а) 7 (5) (7237 () 8 (d) (3110) 
2 (4r-5)57 , 
nee git 
79. The value of 2 rr 5) 
1 (b) z с L 2 
(a) 5 5 (с) 25 (4) 25 
a ce 86 Advanced Problems in Mathematics for JEE 


pcm | Answers | 
| | 
10 20 30 409 во вы 70| во 9. 
18 


11. (d) 12. © 13. Ф) 14. (о 15. œ) | 16. (0 | 170 
21. (b) 22. (d) 23. (d) 24. (а) 25. | 260 27. (@) | 28.| (b) | 29. 
31. (а) 32. (d 33. © 34. © 85.0) 36. (d) 37.10) 38. (d) | 39. 
41. (b 42. (b) 43. () 44. (а) | 45. (O | 46. (а)| 47.1 (0 | 48. (d) | 49. 
51. (b) 52. (a) 53. (b) 54. (| 55. œ) | 56. (а) 57. (0) | 58. (b) 
.61. (d) 62. b) 63. (9 64. (© 65. (5| 66. «| 67. 
71. (а) 72. (d) 73. (d) 74. (a) | 75. (5) | 76. 


(а) | 68. (a) 
(с) 


77. 
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Exercise-2 : One or More than One Answer is/are Correct 


1. If the first and (2n — 1)" terms of an A.P, G.P and H.P with positive terms are equal and their 


п terms are a, b and c respectively, then which of the following options must be correct : 
(а) a+c=2b (b) а>Ь>с 
iy as (d) ac - b? 

а+с 


2. Let a, b, c are distinct real numbers such that expression ах? + bx + c, bx? +сх+а and 


2.522 
cx? + ax + b are always positive then possible value(s) of ЧИ +6. тау Ье: 


ab + bc + ca | 
(а) 1 (b) 2 (с) 3 (4) 4 
3. If a, b, care in Н.Р, where а > c > 0, then: 
1 
i) ыг -5.--5 vB 
Ф) a-b b-c 
(© ac» b? (d) bc(1—a), ac(1 - b), ab(1— c) are in A.P 


4. In an A.P, let T, denote r™ term from beginning, T, = a ue 45 a 
q(p +q) р(р +q) 


(a) Т, =common difference (b) Т дэ 
РЧ 
1 1 
(© Ты=— (d Ти = 
P р+д р+д pA? 


5. Which of the following statement(s) is(are) correct? 


(a) Sum of the reciprocal of all the n harmonic means inserted between a and b is equal to n 
times the harmonic mean between two given numbers a and b. 


(b) Sum of the cubes of first n natural number is equal to square of the sum of the first n 
natural numbers. 
2n 
(с) Ifa, Ay, Az, Аз,...... , Aon, b are in A.P then УА = п(а + Б). 
і=1 
(d) If the first term of the geometric progression $1, 52, #3,...... , ois unity, then the value of 
the common ratio of the progression such that (4g 2 + 5g4) is minimum equals 2. 
5 


6. If a, b, c are in 3 distinct numbers in Н.Р, а, b, c > 0, then: 
(a) becca c*ü-B arbe ra ШАР (b) Кы esu usd р 
а Ь с а Ь с 


(с) a? «c5 >2Ь° (4) еги 
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7. All roots of equation x? - 40x * + ax? «fx? «yx « 8- 0 аге їп С.Р If the sum of teir 
reciprocals is 10, then ô can be equal (0: 


1 ak 
(a) 32 (b -32 © =5 == 


8. Let q, a5, аз,...... be а sequence of non-zero real numbers which аге in A.P fork eN. Let 
fk GO =акх? + 2a, 4X + аку) 
(а) f, (х) = Ohas real roots for each К e М. 
(b) Each of f, (x) = O has one root in common. 
(c) Non-common roots of f, (x) = 0, fo(x) = 0 fa(x) = 0...... from an A.P 
(d) None of these 

9. Given а, b, c are in АР, b, c, d are in С.Р and c, d, e are in H.P If a = 2 and e = 18 then the 
possible value of 'c' can be : 
(a) 9 (b) -6 (с) 6 (d) -9 

10. The number a, b, c in that order form a three term A.P and a + b + c = 60. The number (a - 2), b, 

(c 4 3) in that order form a three term G.P All possible values of (a? +b? + c?) is/are : 


(a) 1218 (b) 1208 (c) 1288 (d) 1298 
11. If (x? + x 4 1) + (x? + 2x43) +(x* +3х+5)+...... +(x? + 20x + 39) = 4500, then x is equal 
to: 
(a) 10 (b) -10 (c) 20.5 (4) -20.5 
12. For AABC, if 81 + 144а* + 16b^ + 9c* = 144abc, (where notations have their usual meaning), 
then : 
(а) a>b>c b) A<B<C 
343 | Р 
(c) Area of AABC = y» (d) Triangle ABC is right angled 


13. Let x, y,z «(o z) are first three consecutive terms of an arithmatic progression such that 


: : : 1 : 
cos x + cosy *cosz =1 and анна? > then which of the following is/are 


correct ? 
(а) coty = J2 (b) бету) 35-2 
(c) un2y = 20 (d) sin(x-y)+sin(y -=) - 0 


14. If the numbers 16, 20, 16, d form a A.G.P, then d can be equal to. 
(a) 3 (b) 11 (с) -8 (d) -16 
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1000.....01 1000.....01 
— —— 


15. Given --7200068 —  — тавь | : llowing is true 
Mi... Moo. eag 
pe! 


(n+1) zeroes (m+1) zeroes 
(a) т+1<п (b) m<n (c) т<п+1 (9) m>n+1 
16. If S; =үг+үг+ yr + yr +]... ‚т > 0, then which of the following is/are correct. 
(а) S2, S6, S12» S20 are in A.P (b) 54,59, 516 are irrational 


(с) (253 -1)?, (254 -1)?, (255 -1)? are in A.P (d) S2, S12 556 are in С.Р 


17. Consider the А.Р 50, 48, 46, 44, ....... If S, denotes the sum to n terms of this A.P, then 


(a) S, is maximum for n = 25 (b) the first negative terms is 26% term 
(c) the first negative term is 27 term (d) the maximum value of S, is 650 
en 5 7 9 
18. Let S, be the sum to n terms of the series — + ———— + ———— —— = 
й 12 12:22 12+22+32 1742743744? 
+...... then 
100 1001 
=5 By mL c =——  (dS,-6 
(a) 5, (b) Sso 17 (с) $1001 97 (d) 


19. For AABC, if 81 + 144a* +16b*  9c* = 144abc, (where notations have their usual meaning), 
then 
(а) a>b>c (b A«B«C 
343 
8 


(c) Area of AABC = (d) Triangle ABC is right angled 


6.1 (a, b, c, 4) 


(b, c, d) 
(a, b, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 
The first four terms of a sequence are given by T, = 0, T; =1, Тз =1, T4 = 2. 
The general term is given by T, = Aa"? + ВВ"! where A, B, a, Bare independent of n and A 
is positive. 


1. The value of (a? + B? + of) is equal to : 


(a) 1 (b) 2 (с) 5 (d) 4 
2. The value of 5(A? + B?) is equal to : 
(a) 2 (b) 4 (c) 6 (d) 8 


‚ Paragraph for Question Nos. 3 to 4 
There are two sets A and B each of which consists of three numbers in А.Р whose sum is 15. D 
and dare their respective common differences such that D – d = 1, D> O.If P 7 where pand 
q 


q are the product of the numbers in those sets A and B respectively. 


3. Sum of the product of the numbers in set A taken two at a time is : 


(a) 51 (b) 71 (c) 74 (d) 86 
4. Sum of the product of the numbers in set B taken two at a time is : 
(a) 52 (b) 54 (c) 64 (d) 74 


Paragraph for Question Nos. 5 to 7 
Let x, у, 2 are positive reals and x + y +2 = 60and x > 3. 


5. Maximum value of (x – 3)(y + 1)(2 + 5)is : 
(а) (17) (21) (25) (b) (20) (21) (23) (© (21) (21) (21) 
6. Maximum value of (x - 3)(2y -1)(32--5)18: 


(355)? (355)? (355)? 
(a) 33.8? (b) 33.63 (©) 32.63 (d) None of these 


(d) (23) (19) (15) 


7. Maximum value of xyz is : 


(а) 8x 10? (b) 27 x 10° (с) 64x 103 (d) 125x 10? 


Paragraph for Question Nos, 8 to 40 
Two consecutive numbers from n natural numbers 1, 2, 3, 


ine ендд... › П are removed. Arithmetic 
mean of the remaining numbers is роту; 
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8. The value of nis: 


(a) 48 (b) 50 (© 52 (d) 49 
9. The G.M. of the removed numbers is : 
(а) 430 (b) /42 (© 56 (4) 472 
10. Let removed numbers аге хү, x; then x, +x, +n = 
(а) 61 (b) 63 (c) 65 (d) 69 


Paragraph for Question Nos. 11 to 13 
The sequence (a,) is defined by formula ау = 4 and а =а2 - 2a, + 2 for n 2 0. Let the 


sequence (b, ) is defined by formula by = i and b, = EE Vn21. 
n 


11. The value of aj, is equal to : 


(a) 1.4: 21024 (b) 41024 (c) 1+ 31024 (4) 61024 
3280, 
? f n for which b, =——— is: 

12. The value of n for which b, 5581 

(а) 2 (b) 3 (c) 4 (d) 5 
13. The sequence (b, ) satisfies the recurrence formula : 

4428, (ф Bea = №. 
©) ает 5^5 b 
bn (d) b, 
©) 1+ 2b? 1-2b; 


Paragraph for Question Nos. 14 to 15 


n 


r * M m 2 - 
Let f(n) = Lic, тас, rig,’ а= lim f(n) and x (2a Jur 0 has two positive roots a 


no 
r-2 
and f. 


14. If value of f(7) + f(8) is Р where p and q are relatively prime, then (p - q) is : 
j q 


(a) 53 (b) 55 (с) 57 (4) 59 


а ll, 
15. Minimum value of A + В 15: 


(a) 2 (b) 6 © 3 (4) 4 
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Paragraph for Question Nos. 16 to 17 


Given the sequence of number q , a», аз,...... , 01005 
: Р а а а 1005 
which satis ACA, с А NECK T 1005... | 
fy а + 1 а2 + 3 аз +5 41005 + 2009 т, 
Also a, + dz +аз +...... + dioos = 2010 а A 
16. Nature of the sequence is : 
(a) A.P (b) G.P (c) A.G.P (d) H.P 
17. 21* term of the sequence is equal to : 
86 83 82 79 
E: 2882 у. 142) ss 
d 1005 e 1005 = 1005 1005 


A ера, 
72 


E ®ъ| 2 | 5. Д Д 6 
L1 co | aad o» 484 0» | a co | as: o» |ia 
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(B) 


(С) 


Exercise-4 : Matching Type Problems 


If three unequal numbers а, b, c are in A.P and b - a, c - b, a are 


8 283 
in G.P, then л SURE is equal to 
3ab 


(Q) 


Let x be the arithmetic mean and y, z be two geometric means 
3 
У 


between any two positive numbers, then is equal to 


If a, b, c be three positive number which form three successive 
terms of a С.Р апас > 4b - 3a, then the common ratio of the С.Р 
can be equal to 


Number of integral values of x satisfying inequality, 
-7x? + 8x - 9 » Ois 


The number of real values of x such that three numbers 2*, 2X. and 


2x * form a non-constant arithmetic progression in that order, is 


1 1 1 
+... 
үа +442 402 *403 | 4054 ши 
where а, 02, аз,....,а„ are n consecutive terms of an А.Р and 


a, > 0 Vi € (1, 2.....,n). If a, = 225, a, = 400, then the value о 
S +715 equal to 


S -(0, -03 | 
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(C) | Let S, denote the sum of first n terms of an non constant A.P. and| (R) 2 
So, = 3S,, then San ig equal to 
25, 


(D) | If tj,t5,t34,t4 and tg are first 5 terms of an A.P, then} (8) 3 
A(t, -t2 -t4)* 6t4 +ts 


3t 


| лэ сай o o nS А со k 


4. Column-I contains S and Column -II gives last digit of S. 


is equal to 


maT 


11 
5 = Y (2n -1)? 


n-l 


10 
$ = Y Qn-1? 
n=l 


18 
S = Y (2л-1)%(-1)" 


п=1 


15 
5 = У (21-17 cn)" 


п=1 


Е уз ЫГ ee Me ee i N 
7. ^ t Column? т 


If x, y € R* satisfy logg х+ 1084 y 


2,.2 
+ lo: x? = 7 then the value of  * _ 
logg y +1084 2086 


(B) |In AABC А,В,С are in A.P and sides a, b and c are| (Q) 3 
in G.P then a?(b - c) + b? (с-а) + c? (a - b) = 
(C) | If a,b,c are three positive real numbers then the| (В) 0 
ЯР b+c a+c a+b. 
minimum value of —— + —— + — is 
a b C 
(D) | In AABC, (a + b + c)(b +c - a) = Abc where X є1, (S) " 


then greatest value of is 
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6. Let f(n) -ВРгг — +1 such that P(n) f(n + 2) = P(n)f(n) + a(n). Where P(n), 
n 


Q(n) are polynomials of least possible degree and P(n) has leading coefficient unity. Then 
match the following Column-I with Column-II. 


— € 


Spin) -2 mae 1) 
n=l n 

Y q(n) -3 
n=l 2 


УР) +q7(n)-11 


n 


(B) 5m(m+7) 


2 


(© Зт(т +7) 


2 


n=l 


т(т +7) 


2 . 


(р) у14-@)-рб) -7 
rel п 


n 


EC  TqAnwes| ^ "NN 


AOR; BoP; c2 0; р- 5 
A>R,B>R,C>P,D>R 
A>P,B>R,C7S,D>Q 


А-0: BP; COT; 0-5 


AS; BOR, CP; р-0 
А- 8: BoP; С-0: DOR 


196 


12. 


13. 


14. 
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Exercise-5 : Subjective Type Problems 


- Let a, b, с, d are four distinct consecutive numbers in A.P The complete set of values of x for 


which 2(a — b) + x(b - c)? + (с-а) = 2(а-4) + (b - d)? + (с-а)3 is true is (—, a] ULB, оо), 
then | o] is equal to : 


n 
- The sum of all digits of n for which re 22399 igs 


r-l 


n 
. If li PA ud 2 
lim У, ү then k 


t4 259901) 


« The value of Y = is equal to: 
+1 


r=] 4r 


« Three distinct non-zero real numbers form an А.Р and the squares of these numbers taken in 


same order form a С.Р If possible common ratio of С.Р are 3+ Vn, n e N then n = 
P then P = 


2n times ntimes ntimes 


‚ In an increasing sequence of four positive integers, the first 3 terms are in A.P, the last 3 terms 


are in С.Р and the fourth term exceed the first term by 30, then the common difference of А.Р 
lying in interval (1, 9] is : 
n 


. The limit ot... Укк+ 2)(К + 4) as n > ois equal to L then A = 


4 
n к=1 


. What is the last digit of 1+ 2+3+...... +n if the last digit of 13 23 +... tn? is 1? 
- Three distinct positive numbers а, b, c are іп С.Р, while log са, log, c, log, b are in А.Р with 


non-zero common difference d, then 2d = 


1 1. Р 
. The numbers 5, 2108, y, 3 08у 2, 7 08, xare in H.P If y =x" and z = х° then 4+4 = 


о 1.2 
If Y. = Р. where р and q are relatively prime positive integers. Find the value of (p + 4) 
213" 4 


The sum of the terms of an infinitely decreasing Geometric Progression (GP) is equal to the 
greatest value of the function f(x) = x" + 3x - 9 when x с [-4, 3] and the difference between 


the first and second term is f'(0). The common ratio r = - where p and q are relatively prime 


positive integers. Find (p + q). 
A cricketer has to score 4500 runs. Let a; denotes the number of runs he scores in the n™ 


match. Ifa, =а2 =....0 = 150 and qo, а}, 112... are in A.P with common difference (-2). 
If N be the total number of matches played by him to score 4500 runs. Find the sum of the digits 
of N. 


www.jeebooks.in 


100 
1 ; 
15. If x = 105. 24 then [x] = (where [] denotes greatest integer function) 


n3 n — 


4n + N4n? -1 
16. Let f(n)  ——— — — —., i h 1) + f(D + f(3) +..... + f(60) 
Amd той є N then the remainder when f(1) + (2) + f f 


is divided by 9 is. 


17. Find the sum of series АГАСЫ m œ , where the terms are the 
8 9 


reciprocals of the positive integers whose only prime factors are two's and three's : 
18. Let a, 05,05, .......... ‚ ал be real numbers іп arithmatic progression such that a, = 15and a; is 
1 


0 n 

an integer. Given 3a,» =1185. If S, = Уа; and maximum value of n is № Юг which 
r=] rz 

Sn 2 5(1у, then find М - 10. 


19. Let the roots of the equation 24x? - 14x? + kx 3 = 0 form a geometric sequence of real 
numbers. If absolute value of k lies between the roots of the equation x? + o?x - 112 = 0, then 
the largest integral value of a is : 


20. How many ordered pair(s) satisfy 25 + ; ye + 5) = log x + log у 


21. Letaand b be positive integers. The value of xyz is 55 and X when а, x, y, z, bare in arithmatic 


and harmonic progression respectively. Find the value of (a b) 


Qaa 


Chapter 10 till end ( Chapter 26 ) is in Part 2 


www.jeebooks.in 


Downloaded From www.jeebooks.in 


www.jeebooks.in 
Â 
Balad! 


Advanced Problems in 


MATHEMATICS 


for 


JEE mne ADVANCED) 


Бу: 
Vikas Gupta Pankaj Joshl 
Director Director 
Vibrant Academy India(P) Ltd. Vibrant Academy India(P) Ltd. 


KOTA (Rajasthan) KOTA (Rajasthan) 


www.jeebooks.in 


CALCULUS A oue 
1. Function 3-29 
2. Limit 30-44 
3. Continuity, Differentiability and Differentiation 45 – 74 
4. Application of Derivatives 75 —97 
5. Indefinite and Definite Integration 98 — 127 
6. Area Under Curves 128 – 134 
7. Differential Equations 135 – 144 

ALGEBRA Ys at 

8. Quadratic Equations 147 – 176 
9. Sequence and Series 177 - 197 
10. Determinants 198 — 206 
11. Complex Numbers 207 - 216 
12. Matrices 217 - 224 
13. Permutation and Combinations 225 – 233 
14. Binomial Theorem 234 — 242 
243 — 251 

252 — 264 


www.jeebooks.in 


~~~ sae en SAAR eg -—— | 
17. Straight Lines 267 — 280 
18. Circle 281 — 295 
19. Parabola 296 — 302 
20. Ellipse 303 – 307 
21. Hyperbola 308 — 312 
22. Compound Angles 315 - 334 
23. Trigonometric Equations 335 – 343 
24. Solution of Triangles 344 — 359 
25. Inverse Trigonometric Functions 360 — 370 


ANS 
“ХЭМ 


26. Vector 8. 3Dimensional Geometry 373 — 389 


Chapter 10 - Determinants 
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DETERMINANTS 


MEE AEST ао T 2 ЭКУ Т а T E Da" mid 
м z AR: лге дыд. ez 


Exercise-1 : Single Choice Problems 


1 cosa cosp O cosa cos 


1. If/cosa 1  cosy|-|cosa 0  cosy|then the value of cos? a + cos? В + cos? y is : 
cosB cosy 1 cosB cosy 0 
3 3 9 
(a) 1 (b) 2 (с) 8 (а) 4 
2. Let the following system of equations 
ke+y+z=1 
х+ Ку +2 = К 
х+у + =k? 


has no solution. Find |k]. 
(a) 0 (b) 1 (с) 2 (d) 3 


a a? 1«a? 
3.1f|b b? 1+b?|=0 and vectors (1, а, a?)(1, b, b?) and G, c, c?) are non-coplanar, then the 


c c? 1+с 
product abc equals : 
(a) 2 (b) -1 (с) 1 (d) 0 
4. If the system of linear equations 
x+ 2ay +az =0 
x+3by +bz = 0 
X 4cy * cz = 0 
has a non-zero solution, then а, b, c : 
(a) are in A.P (b) are in С.Р 
(c) are in H.P (d) satisfy a-- 2b - 3c =0 


5. If the number of quadratic polynomials ax? + 2bx + c which satisfy the following conditions : 
(i) a, b, c are distinct | 
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(ii) а,Ь,сє{1,2,3,....... , 2001, 2002) 

(iii) x + 1 divides ax? + 2bx + с 

is equal to 100013, then find the value of À. 

(a) 2002 (b) 2001 (c) 2003 (d) 2004 


6. If the system of equations 2x + ау + 6z =8, x + 2y +2 =5,2х+ау +32 = 4 has a unique 


solution then ‘а’ cannot be equal to : 
(a) 2 (b) 3 (с) 4 (d) 5 
7 6  x?-13 


7. If one of the roots of the equation| 2 x? -13 2 |-0isx = 2 then sum of all other 


x? -13 3 7 
five roots 15: 
(a) -2 (b) 0 (с) 2/5 (d) 415 
8. The system of equations 

kx + (К+ 1)y + (k-1)z 20 

(k+1)x+ky + (К+ 22 = 0 

(к-1)х+ (k - 2)y + kz = 0 
has а nontrivial solution for : 


(a) Exactly three real values of k. (b) Exactly two real values of k. 
(c) Exactly one real value of k. (d) Infinite number of values of К. 
9. If a, аз, аз,...... ‚ ал are in С.Р and а; > Ofor each i, then the determinant 


log аһ 108 An+2 log An+4 
logan logang 108 блао 
log 0542 log Ün44 log алб 


п2+п 
(а) 0 (b) 252 (с) 1 (4) 2 


А= is equal to : 


i=l 


а bh à а + 2а) + Заз 2a3 5a, р, 
10. If D =| а2 bo C2 and р,- b + 2b; + ЗЬз 25, 5b, then — is equal to: 
аз b3 ©з ср +2с6;+3с3 263 5с; 
(а) 10 (5) -10 (с) 20 (4) -20 
1 4, 4 І Ёс Ё ” 
- b cland A, = ас еп: 
11. If Ay 5 UE “ү 
(а) A = Аз (b) A = 2A, (c) Ay +A, =0 (d) A + 242 =0 
1 0 -1 
terminant}a 1 1-а depends on : 
12. The value of the dete ot желе 


(a) onlya (b) only b (c) neitheranorb (а) bothaand b 
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12 xl 


13. Sum of solutions of the equation 2 3 x?|210is: 
352 
(а) 1 (b -1 (© 2 (d) 4 
Р х-4 х+е х+{ 
14. ИО = x-d«1 х+е+1 X * f +1 then D does not depend оп: 
х+а x+b х-с 
(а) а b) e (c) d (d) x 
X-y-s 2x 2x 
1S. The value of the determinant 2y У-5-х 2у |- 
25 25 $-х-у 
(а) хуз(х+у +s)? ©) (х+у-=)(х+у+2)2 
(© (х+у+х)$ (9) (x+y +z)? 


16. A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the circle parallel to the side 
AB. If <BPC = 30°, then the ratio of the area of rectangle to the area of circle is : 


V3 43 3 Уз 
(а) 5 (b) LT (c) 5 (4) г 
П +a? - 5? 2ab -2Ь 
17.Lletab-1,^- 208 1-a? +b? 2a |Һеп the minimum value of A is : 
2b -2a 1-а? -p? 
(а) 3 (b) 9 (с) 27 (d) 81 
2 a+b+c+d ab+cd 
18. The determinant a+b+c+d 2(a + b)(c +d) ab(c + d) + cd(a + b)| = Ofor 
ab + cd ab(c + d) + cd(a + b) 2abcd 
(а) a+b+c+d=0 (b) ab+cd=0 
(c) ab(c + d) + cd(a - b) - 0 (d) anya, b, c, d 
1 m n 
19.Letdet A - p q г and 
L I1 


if (I- m)? + (р-9)? =9, (m-n)? + (4-г)? -16 (n -D? + (r - p)? = 25 , then the value of 
(det. A)? equals : 
(a) 36 (b) 100 (c 144 (d) 169 

20. The number of distinct real values of K such that the system of equations x+ 2y +z =1, 
х + Зу + 4s =K, x + Sy + 10= = К? has infinitely many solutions is : 


(a) 0 (b) 4 (с) 2 (d) 3 
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(х+1) (x42? (х+1)3 
21.10 (х-2) (х+2)? (x+ 2) is expressed as a polynomial in x, then the term independent of 
1(х+3) (х+3)? (х+3)3 


х1$: 
(а) 0 (b) 2 (© 12 (4) 16 

-2  cosC cosB| 

22. If A,B,C are the angles of triangle ABC, then the minimum value of|cosC -1  cosA|is 


cosB cosA -1 


equal to : 
(a) 0 (b) -1 (с) 1 (d) -2 
23. If the system of linear equations 
х + 2ау +аз = 0 
х + ЗБу + bz =0 
х+ 4у +cz = 0 
has a non-zero solution then a, b,c are in 
(a) A.P (b) G.P (© H.P (d) None of these 
24. If a, b and c are the roots of the equation x? + 2x? +1 - 0, find b - p А 
са 
(а) 8 (b) -8 (с) 0 (4) 2 


25. The system of homogeneous equation Ax + (^.+1)у + (.—1)z = 0, 
(А+ 1) х + Ay + (А+ 2)2 = 0, (^-1) x + (A+ 2) у + Az = Ohas non-trivial solution for : 


(a) exactly three real values of à (b) exactly two real values of X 
(c) exactly three real value of À (d) infinitely many real value of X. 
7 6 x?-13 
26. If one of the roots of the equation 4 2 x? -13 2 |-0isx = 2, then sum ofall other 
х“ -13 3 7 
five roots is : 


(а) -2 (b) 0 (с) 2/5 (d) ЛЕ 
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Exercise-2 : One or More than One Answer is/are Correct 


а а? 
l.Letf(a Б) =|1 (2a+b) (a+b)? |, then 
0 1 (2a + 3b) 
(а) (2a+b)is a factor of f(a, b) (b) (a+ 2b) is a factor of f(a, b) 
(c) (a+b) is a factor of Ка, b) (d) ais a factor шин, 


1+ cos? 0 sin? Ө 243 tan0 
2.1f| cos?0 1+5іп20 24/3 ап |=Othen 0 may be: 
cos? 0 sin? 9 1+ 2/3tan0 


п 5л 7т, шог 
@) < Ы = © = (d) -с 


а a+d a+3d 
3. LetA=|a+d a+2d а then: 
а- 24 а а+а 
(а) A depends ona (b) Adepends on d 
(c) Ais independent of a, d (d) A20 
4. The value(s) of À for which the system of equations 
(1-A)x+ 3y -4z =0 
x-(3+A)y + 52 = 0 
Зх+у -А = 0 
possesses non-trivial solutions. 
(а) -1 (b) 0 (с) 1 (d) 2 
х2+4х-3 2х+4 13 


5. Let D(x) =| 2х2 +5х-9 4х+5 26 |=ох? «gx? yx then : 
8х2 -6х+1 16х-6 104 


(а) а+В=0 (b B+y=0 (©) «+В+ү+б=0 (d) а+В+у=0 
х2+4х-3 2х+4 13 
6. Let D(x) = 2x? + 5x-9 4x+5 26 = ax? «Bx? e vx e еп : 
8х2-6х-1 16х-6 104 


ul wegen iret Beyer © a*B*y*8-0 (d) a«B«y-0 
7. If the system of equations 
ах+у + 22 =0 
x+2y+z2=b 


2x+y+az=0 
has no solution then (а + b) can be equals to : 


(а) -1 (b) 2 (с) 3 (d) 4 
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8. If the system of equations 


ах+ у + 22 =0 
х+2у +2 = 
2x+y+az=0 

has no solution then (a + b) can be equal to 


(а) -1 © 2 


(© 3 (d) 4 


B 
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i 'Exercise-3; : Comprehension Type Problems ^ ^; 


Paragraph for Question Nos. 1 to 3 
Consider the system of equations 


2x Ay +62 =8 
Xt2y*yuz-5 
х+у+32=4 
The system of equatíons has : 
1. No solution if : 
(а) Х-2,и-3 (b 222,423 (©) »2,p243  (d)x-2,u&R 
2. Exactly one solution if : 
(a) %#2,н#3З — (b 21-2,n-3 (© 422,423 (d)2=2,peR 


3. Infinitely many solutions if : 
(а) 2+ 2, р +3 (D 2=2, р +3 


(©) 2.22, р =3 (d) 2=2,џ ER 
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Exercise-4 : Subjective Type Problems __ 
1 1 1 
1. If 3" is a factor of the determinant |"С "ЗС, `"*©Сү|їһеп the maximum value of n is 
ел mie, n+6 С, 


А 2а T b 2а; + by 20, + b3 а a аз 
2. Find the value of À for which|2b, +c, 2b;,4c5 253 +сз=МЫ b; ӧз 
251 +a, 2c3+a, 253 +аз су C2 C3 


(+x)? (1635 (1+х)® 
3. Find the co-efficient of x in the expansion of the determinant | (1 + x)? (1+ х)° (1+ x°]. 
(1+ x)* (1+ x) 4 ху? 


х y? az’ 
4. If x, у, z eR and |х“ y? 26| = 2 ћеп find the value of 
x! y8 39 


у526 (#3 -y?) x^z (x? -z3) x*y*(y? -x?) 
y?z?(y$ -29) xz? (26 -х6) ху?(х° E . 
y?z? (z? -y?) xz? (x? -23) x (у? -x*) 


5. If the system of equations : 


2Х-3у-2-0 
3x+2y + К = 0 
4х+у +2 = 0 


have а set of non-zero integral solutions then, find the smallest positive value of 2. 

6. Find a є R for which the system of equations 2ах - 2y + 3z = 0; x + ay + 2z = Oand 2x + az = 0 
also have a non-trivial solution. 

7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these 
numbers taken in the same order constitute a geometric progression. Find the sum of all 
possible common ratios of the geometric progression. 


а а; 03 ба 2а, 20, Ja +b, 3a, +b, Заз + b3 
8. Let A = by b, b3 ‚А2 = 3b, Р, b3 and Аз = 3b 35, 3b4 
с C2 ©з 120 42 43 3a Зс 3c4 


then Аз — 43 = КА, find k. 
1 cos 1 
—с050 1 со80 
-1  -cos0 


VOcRis: 


9. The minimum value of determinant A = 
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10. For a unique value of p & 2, the system of equations given by 


X+y+z=6 
х+ 2у + 32 =14 
2x+ 5y + А2 =p 
has infinitely many solutions, then Zu is equal to 


11. Let lim n sin (2ле |n ) = Кл wheren eN . Find k: 
roo 


12. If the system of linear equations 
(cos) x + (sin Ө) у + соѕ9 =0 
(sin 0) x + (соѕ0) у + sin8 =0 
(cos @) x + (sin Ө) y —cos0-0 
is consistent, then the number of possible values of Ө, Ө e [0, 2r] is : 


Chapter 11 – Complex Numbers 
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Exercise-1 : Single Choice Problems 


1. Let гу, t5, ёз be three distinct points on circle |{|= 1. If Өү, Өд and Өз be the arguments of 
ti» t5, t3 respectively then cos(0; —05) + cos(05 — Өз)  cos(05 —0; ) 


_3 3 
(a) > 5 (b) s-i 


(4) «2 


2. The number of points of intersection of the curves represented by 


: Е 2-51 л 
arg (22-71) = соі”! (2) and E " 2 = #2 
(а) 0 (b) 1 (c) 2 (d) None of these 
3. All three roots of az? + bz? + cz + d = 0, have negative real part, (a, b, c e R) then: 
(a) Alla, b, c, d have the same sign (b) a, b, c have same sign 
(c) a, b, d have same sign (d) b, c, d have same sign 


4. Let z, and z be two roots of the equation z? + az + b = 0, z being complex number. Further, 
assume that the origin, 2; and z form an equilateral triangle, then : 
(а) а? =Ь (b) a? - 2b (© а? =3Ь (d) a? - 4b 


5. If z and ware two non-zero complex numbers such that |20] = 1, and arg (z) – arg (œ) = z, баа 


Zois equal (0: 


(а) 1 (b) -1 (с) i (d) -i 
n 
6. If obe an imaginary л"! root of unity, then У (аг + b) 77 is equal to : 
г=1 
п+1)а пЬ па 
(а) п( ^! (b) aa (c) wei (d) None of these 
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7. If a, Bare complex numbers then the maximum value of = is equal to : 
a 


(a) 1 (b) 2 (© greaterthan 2 (4) less than 1 


: e of 
-Let 21,22,23 and z4 be the roots of the equation z* «z? «2-0 , then the чаш 


8 
4 
IIo + 1)is equal to : 
r-l 
(a) 28 (b) 29 (с) 30 (d) 31 
9. If arg| 2 puce == then 
z-3-6i) 4 
(a) minimum value of |z| is 6/2 -3 (b) Maximum value of |z| is 642 +3 
(c) minimum value of |z| is 15/2 -6 (d) Maximum value of |z] is 15/2 +6 
10. If z; + -z; and|z; +22|= ares then : 
21 22 
(a) atleast one of 21, 2, is unimodular (b) both 21, 22 are unimodular 
(c) zı -22 is unimodular (d) zı -z3 is unimodular 
11. If|z -i| s 2and 2; = 5+ 3i, then the maximum value of |iz + z,| is : 
(а) 5-413 (b) 5+ V2 (с) 7 (d) 8 
12. 1021, 22, 23 are vertices of a triangle such that|z, —z5|- |z; —z3|then arg #220 is: 
3722 
T л T 
+= (b) 0 (с) += (4) +— 
М0 22 2 6 


13. 


14. 


15. 


16. 


It is given that complex numbers 21 and z, satisfy |2; |= 2ап4 |2,|= 3. If the included angle of 


i : : 21 +22 vn 
their corresponding vectors is 60°, then "ue can be expressed as ues where “п? is a natural 
1-22 


number then n = 


(a) 126 (b) 119 (c) 133 (d) 19 
If all the roots of z? + az? bz + c = Oare of unit modulus, then : 
(а) |а|<3 (b) |5|53 (с) |с|-1 (d) All of the above 


1 
&+- 


ЭРЧЛН! 
Let 2 be a complex number satisfying 2 <|z|< 4, then sum of greatest and least values of 2 


18: 
65 65 17 
@ 7 00 46 цайг (4) 17 
|2-21|54/2, then the maximum value of |3--1(2 -1)| 8: 
(а) 42 (5) 242 (© 2442 (d) 3+ 24/5 
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17. Let x ша (42)i where i = J—1. Then the value of х2187 — 187 5° 
х х 
Ї 
(а) iv2 (b) -iJ/2 © -2 (4) 


18. 


19. 


42 

If z =re®(r > 0 & 0< 6 «2x) is а root of the equation 28-27 «29-2925 23 «27-2 4120 
then number of values of ‘@’ is : 

(a) 6 (b) 7 (© 8 (d) 9 

Let P and Q be two points on the circle [и |= г represented by и and и respectively, then the 
complex number representing the point of intersection of the tangents at P and Q is : 


и 2% и 
(а) "Wa — (b) 26/1 #72 (с) 20/2 (а) 12 
2(ил + Wo) и + Ws "ЖЭ w + Wa 
20. If z1, z5, 23 are complex number, such that |z,|= 2, |22| = 3, |z3| 2 4 then maximum value of 
Iz -23]2+ |2, -23|2+ |z4 -2,|7 is: 
(a) 58 (b) 29 (c) 87 (d) None of these 
21. IfZ = ? EL ‚ then find 214; 
3-4 
(а) 27 (b) (-2)’ © (27): (à C2^)i 
22. If| Z - 4| -| Z - 4|2 10, then the difference between the maximum and the minimum values 


of|Z| is: 
(a) 2 (b) 3 | (© 441-5 (4) 0 


|» | Айвшегв| œ 
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Exercise-2 : One or More than One Answer is/are Correct 


21 
1. Let Z, and Z, are two non-zero complex number such that 12; +221=12,1=1221, then 2% 4 


Бе: 
(а) 1+0 (b) 1+ 02 
(с) о (d) o? 


2. Let z;, 2) and 2з be three distinct complex numbers, satisfying |z;|-|z5| - |z3| 1. Which of 
the following is/are true : 


(a) irae 2. = 2 then arg a, >= where |2|> 1 
22) 2 2-25) 4 


(5) [2122 +2223 + 2321| =|21 +22 +23 
(9 И, 
21 `22`23 
(d) If|z, -25|- J2|z; -z5|- 4212, –2,|, then ма-а шы! Е 
43—23 


3. The triangle formed by the complex numbers z, iz, i?z is : 


(a) equilateral (b) isosceles 
(c) right angled (d) isosceles but not right angled 

4. If A(z; ), B(z5), C(z3), D(z4) lies оп |z [= 4 (taken in order), where 21 +22 +23 +2. =0 
Шеп: 


(a) Мах. area of quadrilateral ABCD = 32 
(b) Max. area of quadrilateral ABCD = 16 
(c) The triangle AABC is right angled 

(d) The quadrilateral ABCD is rectangle 


5. Let z;, Z, and 23 be three distinct complex numbers satis 


fying | 2 |- 2 = = 1 
the following is/are true ? 115182 |=| 29 [7 1. Which of 


(a) ВЕЕ ЕТЕ 
25) 2 2-22) 4 


(b) [2122 +2223 +2321| 2| 2 +22 +23 | 
(с) Е +22) (22 +23) (23 а. 


21 °#2°23 


(4) 1612, 25] 2421, -z3 |= 2| 29 2, | then Re( 22 - E 
23 —22 
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6. Ifz, =a «ib and z; =c +id are two complex numbers where а, b, с, d eR and | z; |=| 22 |= 1 
and Im (z;z5) = 0. If w} -a-ic and w, =b « id, then: 


(а) Im (wiv5) =0 (b) Im (w,w2) - 0 
(с) Im | =0 (4) Ве (=) =0 
Wo w2 


7. The solutions of the equation 24 +4123 —6z? – 4z -i =0 represent 


vertices of a convex polygon in the complex plane. The area of the polygon is : 


(a) 222 (b) 23/2 (с) 25/2 (d) 295 
8. Least positive argument of the 4" root of the complex number 2—1-/12.15: 
7л 
(a) = EJ эт uy Le 
6 ца ийг "m 


9. Let obe the imaginary cube root of unity and (а + bo со?)2015 = (a + bo? + co) 
where а, b, c are unequal real numbers. Then the value of a? + b? +c? — ab — bc — ca equals : 
(a) 0 (b) 1 (c) 2 (d) 3 


10. Let n be a positive integer and a complex number with unit modulus is a solution of the 
equation 2" + z + 1 = Othen the value of n can be: 


(a) 62 (b) 155 (с) 221 (d) 196 


(acd) | S. (bc, d) 
(a,b,c) | | 
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se-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 
Let f(z) is of the form az + В, where a, Dare constants and a, В, 2 are complex numbers such 
that |a| ғ |B|. f(z) satisfies following properties : 
(i) If imaginary part of z is non zero, then f(z) + f(z) = f(Z) + fŒ) 
(ii) If real part of z is zero, then f(z) + f(z) = 0 
(iii) If z is real, then F(z) f(z) > (z +1)? Y z eR. 


4x? 2 


1. UO - fcm? Я + Е oF =1, x, y €R, in (x, у) plane will represent : 
(a) hyperbola (b) circle (c) ellipse (d) pair of line 
2. Consider ellipse S : m E БР цар =1, x, y e Rin(x, у)рїапе, then point (1, 1) will lie : 
(Re(o))? (Im(p)? 
(a) outside the ellipse S (b) inside the ellipse S 
(c) on the ellipse S (d) none of these 


Paragraph for Question Nos. 3 to 5 


Let zı and z, be complex numbers, such what 22 — 42) = 16+ 20i. Also suppose that roots a 
and Bof t? + zit + z; + m = Ofor some complex number m satisfy |a — 3] = 2/7, then : 


З. The complex number ‘т’ lies оп: 
(a) a square with side 7 and centre (4, 5) (b) a circle with radius 7 and centre (4, 5) 
(c) a circle with radius 7 and centre (4, 5) (d) a square with side 7 and centre (-4, 5) 
4. The greatest value of |m] is : 


(a) 5421 (b) 5« 423 (© 74443 (d) 74/41 
5. The least value of | m| is : 
(а) 7-441 (b) 7-443 (© 5-423 (d 54421 


Paragraph for Question Nos. 6 to 7 


Let 2] = Запа 2; - 7 represent two points А and B respectively on complex plane. Let the 
curve C; be the locus of point P(z) satisfying |z — 2, |?. |z — 22]? = 10 and the curve C; be the 


locus of point P(z) satisfying |z — 2; |?- |z -z5|? - 16. 


6. Least distance between curves C, and C, is: 
(a) 4 (b) 3 (с) 2 (d) 1 
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7. The locus of point from which tangents drawn to C, and C2 are perpendicular, is : 


(а) |z -5|- 4 (b) |z -3]-2 


(c) |2-5|-3 (d) |z -5|- / 5 


Paragraph for Question Nos. 8 to 9 


In the Argand plane Z}, 2, and Z, are respectively the vertices of an isosceles triangle ABC 
with AC = BC and ZCAB = Ө. If I(Z,) is the incentre of triangle, then : 


2 
8. The value of (2) (22) is equal to : 
IA AB 


(25-21)(2) -Z3) 


(a) (24-7) 
(с) (Z2 -Z1 )(Z3 -Z)) 
(24-21)? 


9. The value of (Z4 -Zyuü + соѕ Ө) ѕесӨ is: 
(а) (2, -41) (23 -21) 


(22-21) (23-21) 
(24 -%)" 


(c) 


(22-2, (23 -21) 
(24-21) 

(2, + Z1)(Zs +21) 
(24 +21) 


(b) 


(d) 


(22-21) (23-21) 


(b) же 


(4) (25-2,)(2»-27,)? 


zol slo әјәр 
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Exercise-4 : Matching Type Problems 


y| (P) 


If z; , 2) and z3 be the affixes of vertices A, B and C respectivel 
= 24-25 

arg 21-23 - га 3 1 | 
22—73 22-271 


then biggest side of the triangle is 


in argand plane, such that 


> > > 
(B) |Let a, b and c be the position vectors of vertices A, B and C (0) 


. > ә > > 
respectively. If (c-a)-(b-c)=0 then the value о 
> > э > > > 
| х b+ bx c+ cx al equals to 


(C) | Let the equations qx+by +c =0 and азх+ boy + c3 = 0 (R) 
represent the lines AB and AC respectively and faezh Be 
aa + b bz 


then the value of s - c 

(where s is the semiperimeter) а = BC, b 2 CA, c = AB 
(D) | If the altitudes of ДАВС are in harmonic progression then the| (S) 
- | side length ‘b’ can be 


wle 


2. Let ABCDEF is a regular hexagon A(z, ), B(z5), C(z3), D(z4), Е(25), F(zg) in argand plane 
where A, B,C, D, E and Е are taken in anticlockwise manner. If z; 2-2 23 -1- 43i. 


Column-ll 


If z; =a +ib, then 2а? + b? is equal to 8 
The square of the inradius of hexagon is 7 
(C) | Thearea of region formed by point P(z) lying inside the incircle (R) 5 


of hexagon and satisfying s < arg(z) < 2 is Мл » Where m, п 
п 


are relatively prime natural numbers, then т + n is equal to 


2 22 : 
The value of z2 -zf -z3 -z3 -z2 - z2 is equal to 
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then the number of distinct elements 
in the set {(1+ + o? +... + 07)"; 
п, тє №} 15: 


(B) | Let mand о? be non real cube root of| (Q) 
unity. The least possible degree of a 
polynomial with real co-efficients 


having roots 
2a, (2+ 3a), (2+ 39)?, (2- o o?) 
is 

(C) | Let а =6+ 4i and В=2+4 are two) (В) 
complex numbers on Argand plane. 


А complex number z satisfying amp 
z-a 


2-8 


segment of a circle whose radius is 


п . 
u moves on а major 


(D) | Let 21, 22, Z3 are complex numbers| (S) 
denoting the vertices of ап 
equilateral triangle ABC having 
circumradius equals to unity. If P 
denotes any arbitrary point on its 
circumcircle then the value o 


5 РАЯ + (PB)? + (PC?) equals to 


poc uu | Answers | ER. 


A2S;BOT;CO$;DOQR ST 


A>R;B>S;C>Q;D>P 
A>S; BOR; C>Q; D> Р 
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1. Let complex number “з? satisfy the inequality 2 <|z| < 4. A point P is selected in this region at 
21 

random. The probability that argument of P lies in the interval E d uu then K - 

2. Let z be a complex number satisfying |z -3| «|z -1|, |z -3| <|z —5], |z -i| S|z * i| and 
| -i| «|z — 51|. Then the area of region in which z lies is A square units, where A — 

3. Complex number z, and 2) satisfy z + = 2|z — 1| and arg (21 -22) = Then the value of 
Im (z; +2,)іѕ: 

4. Ша, |- 1, |2, |= 2| z; |= 3and| 9z, 2; + 42123 +2223 |= 36 then| 2; +22 +23 |is едиа о: 

5. If| z; [апа | 22 | аге the distances of points on the curve 522 —2 (z? -z?) -9 = O which are at 
maximum and minimum distance from the origin, then the value of 121 |+ |22 | is equal to: 


1 1 
6. Let + p Mairia 1 =i 
а+ю 4280 аз+о a, +@ 
where ац, az, аз, ......... a, ER and o is imaginary cube root of unity then evaluate 
n 
T Y. 
2 


r=] dr ~ar +1 


7.11. 1а11-21221-3, |2;|=4 and |22+32›+4|=9% then value of 
| 82224 + 272321 + 64212, | 1/3 із: 


8. The sum of maximum and minimum modulus of a complex number 2 satisfying 
i 5. 
[2-25 |< 15, i = V-1is S then — is: 


Chapter 12 - Matrices 
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Exercise-1 : Single Choice Problems 


1. Let A = ВВТ * CC" , where B = [5950 c Ч їп Ө |: 0 c R. Then A is : 


sin 8 -С080 
(а Ї al 01 1 0 0 0 
? lo o 0911 0 є [1 9 @ 19 9 
0 0 -1 
2. Let А = el " 0 . The only correct statement about the matrix A is : 
(a) Ais a zero matrix (b) A? =I, where I is a unit matrix 
(c) A^ does not exist (d) A = CDI, where I is a unit matrix 
3. Let A = [а;]зхз be such that а; = Ё wheni = 1 then eden АЈ), equals : 
0; 15) 5 
(where {.} denotes fractional part function) 
2 1 2 1 
= Я - с) - 4) - 
(а) 5 (b) 5 (c) 3 (4) z 
sin? a 0 0 cos? a 0 0 
4. ВА" =| 0 sin? В 0 landB?!-| 0 со828 0 |wherea, В, y are any real 
0 O  sin?y 0 0  cos?y 
numbers and C = (A? +В75)+ 5A B! (A7 + В?) +10 А-2В-2(А-1 +B“) then find |C]. 
(a) 0 (b) 1 (© 2 (d) 3 
3 -3 4 A 
5. ГА=|2 -3 4pthenA = 
0-11 
(a) A (5) A? (с) A? (4) A* 
6. Let M =[а;]з»з Where ар € 1-1, 1}. Find the maximum possible value of det (M). 
. ын 4 
! (b) 4 (© 5 (d) 6 


(а) 3 
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x 3 2 
7. le mania | y [its aant tre езе леза then Cad A) A equals : 
2 2 


1-1 0 0 лоо 
(а) 0 34-41 0 (D |0 A 0 
0 0 31-41 002 
X оо 1-2 0 0 
(с) |o X 0 (| 0 +2 0 
о о X 0 3-2 
х-2 е* -sinx 
8. If the trace of matrix A =| cosx? x?- x43 In| x| |is zero, then x is equal to : 
0 tan!x  x-7 
(a) -20r3 (b) -3or-2 (с) -Зог2 (d) 20r3 
9. If A =[а;] 2 where aj = (4 эн | i: then A“! is equal to : 
110 3 110 -3 Mg -3 1fo 3]: 
essi al ok 93481 
1 -tanO] 1  tan0|!' [a -b | 
лө. Жы 1 ыза 1 | =|; 2| then : 
(a) a=b=1 (b) a=cos20, b = sin 20 
(с) a= sin 20, b = cos20 (d a=1, b = sin 20 
11. A square matrix P satisfies P? =I -Р, where I is identity matrix. If P” = 5I – 8P, then п is : 
(a) 4 (b) 5 (с) 6 (d) 7 
x y z 
12. Let matrix A =|1 > з where х, у, z є М. If det. (adj. (adj. A)) = 28 .3* then the number 
1 
of such matrices A is : 
[Note : adj. A denotes adjoint of square matrix A.] 
(a) 220 (b) 45 (c) 55 (d) 110 
13. If A is a 2x 2non singular matrix, then adj (adj A) is equal to : 
(a) A? (b) A (с) АТ! (9) (A)? 


14.A- Ё E and MA = A7", m e №, а,Ь c В, for some matrix M, then which one of the following 
is correct : 


(a) мы | (b) M = (a? +2)" Ё 0 
b -a 0 Ч 


(с) M =" +2" | (d) M =(a? +52)™-1 Ё E 
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15. Let A be a square matrix satisfying А? + 5A + 5I = 0. The inverse of A + 2I is equal to : 
(a) А-21 (b) A+3I (© А-З (d) non-existent 
16. Let A - E 3 and B = [1 | be two given matrices, then (AB)! 15: 
1 0 10 -1 0 0 1 
(a) E E] (b) f 1| (©) | 1 2] (d) р A 
17. If matrix A = Ё 2] then the value of |adj. А | equals to : 
(a) 2 (b) 3 (с) 4 (d) 6 
18. If for the matrix A = Es ped A^! = АТ then number of possible value(s) of 8 in [0, 2л] 
is: 
(a) 2 (b) 3 (с) 1 (d) 4 
MMT Pra 
19. Let M be a column vector (not null vector) and A = TM the matrix A is : 
M 
(where МТ is transpose matrix of M) 
(a) idempotant (b) nilpotent (c) involutary (d) none of these 
2-1: 2 .( cos0 sin®@ рТ : 2014 pT. 
20. If A -( D Р - 58. = = РТ AP, find РО?®!4РТ; 
2014 
(а) б 2 | (b) E a 
0 1 
(c) (pT у2013 420142013 (d) рТ д2014р 
21. If M be a square matrix of order 3 such that | М |= 2, then (У) equals to : 
1 : (o + 6 2 
(а) 5 ца 8 „т 


22. 


If A is matrix of order З such that| А |= 5апаВ = adjA, then the value of | | AC | САВ)" | is equal to 


(where | A| denotes determinant of matrix A. A™ denotes transpose of matrix A, A^! denotes 
inverse of matrix А. аа] А denotes adjoint of matrix A) 


© 1 (с) 25 (d) x 


8.| (c) (a) | 10. 
18.| (b) (a) | 20. 


(b) 
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Exercise-2 : One or More than One Answer is/are Correct - 


1. If A and B are two orthogonal matrices of order n and det (A) + det (B) = 0, then whi 


following must be correct ? 
'(a) det(A +В) = det(A) + det(B) 


(c) A and B both are singular matrices 


ich of the 


(b) det(A + B) = 0 
(d А+В=0 


2. Let M be a 3x 3 matrix satisfying M? = 0. Then which of the following statement(s) are true: 


(a) |;М?+м+! +0 


(с) БАН -0 


-0 


(b) \;М*-м+ 


+ 0 


(d) [;М*-м+ 


cosa -sina 0 
3. Let A, -|sina cosa Oj], then: 
0 


0 
(а) Aap = Ag Ag | (b A; -A, 
(с) Aj; =-A, (d A2 =- 
4. A? - 2A? - A* 21] = 0if A = 
3 cy od а = 
(а) 1 (b) 21 (с) |-1 0 0 (d |1 0 0 
ото ото 


5. Let А bea 3x 3symmetric invertible matrix with real positive elements. Then the number of 


zero elements in A^! are less than or equal (0: 
(a) 0 (b) 1 (c) 2 (d) 3 


| Answers] | Ши <N 


n == 
" ти FU "SU x um 
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Exercise-3 : Matching Type Problems 


1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes the 
M of such р 


moe ОША non-negative value of det (A) is 


2. 
Column-l Column-ll 
If A is an idempotent matrix and I is an identify matrix of the] (P) 
same order, then the value of n, such that 
(A +1)" =I -127A is 
If (I-A)! =1+А+А?+......А” , then A" =O (Q) 10 
where n is 
If A is matrix such that a; = (i + J) (i — Л, then A is singular if} (R) 7 
order of matrix is 
If a non-singular matrix A is symmetic, such that A^! is also| (S) 8 
symmetric, then order of A can be | 
3. 


a EI. 
satisfying ѕіп х + cosy = 0, sin x + cos? y 2” 


НЫ"... < n, is equal to 


Бет а, b and е are three vectors "es that b and (Q) 


с are unit like vectors and | а|- 4. га а+ NA 2b 
then the sum of all possible values of Ais equal to 
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1-1 1 4 2 2 
If Р=|2 1 -3 , 100 sie 04 — 
11 1 i «23 


Q- p* then the value oft is equal to 


(D) 


IBy = tanu whereu =v - 2 and v = In x, then the 
y 


value of z at x = eis equal to À then [А] is equal to 


(where [.] denotes greatest integer function) 


(А) |IfP and О are variable points on С, :х? + y? =4 
and С,:х2-у?-8х-6бу-24-0 respectively 
then the maximum value of PQ, is equal to 

(B) | Let P,Q,R be invertible matrices of second order| (Q) 2 
such that A = PQ^!,B = QR !,C = RP! then the 
value of det. (ABC + ВСА + САВ) is equal to 

(C) | The perpendicular distance of the point whose} (В) 9 

position vector is (1, 3, 5) from the line 


x 2 4 ы т 4 . 
r =i+2j+3k+A(i+ 2j + 2k) is equal to 


| (D) | Let f(x) be a continuous function in [—1, 1] such] (S) 


2 
(рх + ax +1) ; -1<x<0 


! x? 
that f(x)= 1 >; x=0 ; 
: y 
яг -D 0<х<1 
2 


is equal to 


then the value of (p +q +r), 


1 


|A) stim L(1+ +5 
| n>n п 


| value equal to 
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Let А = [ау] be a 3x 3 matrix where 


2cost ; ifi=j 
ау = Lig if|i-jl=1 
0; otherwise 


then maximum value of det(A) is 


Let f(x) = х3 +рх? +ах+6; мћеге| (R) 3 
р, ЧЕК and f'(x) «0 in largest possible 


interval -2, - 3 then value of q - p is 


If 45 -27?.54|[b-1|-3]|-|siny |; 
х,у, БЕК 


then the sum of the possible values of b is 
then (А+ 1) equals 


| Answers | ONE 


A2P,Q, T; B2 $; COP, R; DOR 
АВ; B> P,Q, $; С>Р, В; Р-Р, О, В, 5 
А-0: BOR; cos; р-Р 
AS; BR; CoP; D> Q 


C>P; D>R 


B>S; 
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Exercise-4 : Subjective Type Problems 


1. A and Bare two square matrices. Such that A2B = BA and if (AB)'? = А“ -B'°. Find the value of 
К-1020. 


2. Let A, and B, be square matrices of order 3, which are defined as : 


An 7 [aj] and B, - [bj] where aj = and by = - for alli and j 1 <i, )53. 
2 


If l = Lim Tr. (3A, + 324) + 33 A, +......+3"A,) and 
no 


| 1+т) 
т = Lim Tr. (2B, + 2?в, + 2*8, еу +2"B,,), then find the value "T 3 
noo 


[Note : Tr. (P) denotes the trace of matrix P] 

3. Let A bea 2x 3matrix whereas B be a 3x 2matrix. If det. (AB) = 4, then the value of det. (BA), 
is : 

4. Find the maximum value of the determinant of an arbitrary 3x 3 matrix A, each of whose 
entries dj € (-1 1). 

5. The set of natural numbers is divided into array of rows and columns in the form of matrices as 


67 8 
A -[1A2-2|? 3.4, =|9 10 11|andsoon.Letthe trace of Ау Бел. Find unit digit of 
55 12 13 14 


A? 


Chapter 13 — Permutation and Combination 
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p Exercise-1 : Single Choice Problems 


1. The number of 3-digit numbers containing the digit 7 exactly once : 
(a) 225 (b) 220 (c) 200 (d) 180 

2. Let A = (x4, X, Хз, X4, Xs, Xe; Ху, Xg}, В (Уу, Уз, Уз, Уз}. The total number of function 
f : А — B that are onto and there are exactly three elements x in A such that f(x) = Уу is: 
(a) 11088 (b) 10920 (c) 13608 (d) None of these 

3. The number of arrangements of the word “IDIOTS” such that vowels are at the places which 
form three consecutive terms of an A.P is : 
(a) 36 (b) 72 (c) 24 (d) . 108 

4. Consider all the 5 digit numbers where each of the digits is chosen from the set (1, 2, 3, 4) .Тїеп 
the number of numbers, which contain all the four digits 15: 


(a) 240 (b) 244 (c) 586 (d) 781 

5. How many ways are there to arrange the letters of the word "GARDEN" with the vowels in 
alphabetical order ? 
(a) 120 (b) 480 (c) 360 (d) 240 


6. Ifa + Bbut a? = Sa - Запі B? = 58 —3then the equation having a / Band B/ а as its roots is : 
(а) 3x? -19x - 3-0 (b) 3x? -19x -3- 0 
(Q 3x?-19x-3-0 (d х2-5х-3-0 


A student is to answer 10 out of 13 questions in an examination such that he must choose at 
least 4 from the first five questions. The number of choices available to him is : 


(a) 140 (b) 196 (c) 280 (d) 346 
8. Let set А = (L 2, 3,....- ‚ 22} . Set Bis a subset of A and B has exactly 11 elements, find the sum 


of elements of all possible subsets B. 
(а) 252?!С\, 
(с) 253 2С, 


7. 


(b) 230 ?!C,, 
(d) 2537'Cyo 
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9. The value of Ed 


2008! + 2007! 
([] denotes greatest integer function.) 
(a) 2009 (b) 2008 (c) 2007 (d 1 
10. If ру, Po, рз,...... ‚Рт are distinct prime numbers. Then the number of factors of 
Py'P2P3++++++Pmat is : Е 
(а) т(п +1) (b) (п+1)2" (© п:2" (d) 27" 


11. A basket ball team consists of 12 pairs of twin brothers. On the first day of training, all 24 
players stand in a circle in such a way that all pairs of twin brothers are neighbours. N umber of 
ways this can be done is : 

(a) (12)1211 (b) 15122 (© 1212" (d) QD!2" 

12. Let ‘m’ denotes the number of four digit numbers such that the left most digit is odd, the second 
digit is even and all four digits are different and ‘n’ denotes the number of four digit numbers 
such that left most digit is even, second digit is odd and all four digits are different. If m = nk, 
then k equals : 


4 3 TTE. 4 
A 2 B 4) 2 
(а) 5 (b) 4 (c) 2 (4) 3 


13. The number of three digit numbers of the form xyz such that x « y and z € y is: 
(a) 156 (b) 204 (c) 240 (d) 276 

14. A and B are two sets and their intersection has 3 elements. If A has 1920 more subsets than B 
has, then the number of elements of A union B is : ` 
(a) 12 (b) 14 (c) 15 (d) 16 

15. АП possible 120 permutations of WDSMC are arranged in dictionary order, as if each were an 
ordinary five-letter word. The last letter of the 86'^ word in the list, is : 


(а) W (b) D "(QM (d) C 
16. The number of permutation of all the letters AAAABBBC in which the Ав appear together in a 
block of 4 letters or the B's appear together in a block of 3 letters is : 


(a) 44 (b) 50 (c) 60 (d) 89 
30 
17. Number of zero's at the ends of По" 18: 
n=5 
(а) Hi (эр 247 (с) 137 (d) None of these 
18. The number of positive integral pairs (x, y) satisfying the equation x? — y? = 337015: 


19. The number of ways of selecting ‘п’ things out of ‘3n’ things of which ‘n’ : 
аге оЁ 
alike and ‘п’ are of second kind and alike and the rest unlike is : eFons Eod ad 


(а) n2™ (b (n-1)2™ (©) (п +1)2"1 (d) (п+2)2"1 
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20. If x, у, z аге three natural numbers in A.P such that x + y + z = 30, then the possible number of 
ordered triplet (x, y, z) is : 

(a) 18 (b) 19 (c) 20 (d) 21 

A dice is rolled 4 times, the numbers appearing are listed. The number of different throws, such 

that the largest number appearing in the list is not 4, is :: 

(a) 175 (b) 625 (c) 1040 (d) 1121 

Let m denotes the number of ways in which 5 boys and 5 girls can be arranged in a line - 

alternately and п denotes the number of ways in which 5 boys and 5 girls an be arranged in a 

cirlce so that no two boys are together. if т = kn then the value of k is : 

(a) 2 65 2 (с) 6 (4) 10 

23. Number of ways in which 4 students can sit in 7 chair in a row, if there is no empty chair - 
between any two students is : 


21. 


22. 


(a) 24 (b) 28 (с) 72 (d) 96 
30 
24. Number of zero's at the ends of По" 15: 
n-5 
(a) 111 (b) 147 (c) 137 (d) None 


25. The number of words of four letters consisting of equal number of vowels and consonants (of 
english language) with repetition permitted is : 
(a) 51030 (b) 50030 (c) 63050 (d) 66150 

26. Ten different letters of an alphabet are given. Words with five letters are formed with these 
given letters. Then the number of words which have atleast one letter repeated is : 


(a) 30240 (b) 69760 (c) 69780 (d) 99784 
27. Number of four digit numbers in which at least one digit occurs more than once, is: 
(a) 4464 (b) 4644 (c) 4446 (d) 6444 


28. In a game of minesweeper, a number on a square denotes the number of mines that share at 
least one vertex with that square. A square with a number may not have a mine, and the blank 
squares are undetermined. In how many ways can the mines be placed in the given 
configuration on blank squares: 


(a) 120 (b) 105 (c) 95 (d) 100 
29. Let the product of all the divisors of 1440 be P . If P is divisible by 24", then the maximum value 
of x is : 


(a) 28 (b) 30 (с) 32 . (а) 36 
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30. Let N be the number of 4-digit numbers which contain not more than 2 different digits. The 
sum of the digits of N 15: 
(a) 18 (b) 19 (c) 20 (d) 21 

31. The number of different permutations of all the letters of the word PERMUTATION such that 
any two consecutive letters in the arrangement are neither both vowels nor both identical is : 
(а) 63x|6 x|5 (Ы 8х16 x|5 (© 57x|5 х5 (0 7х|7 х|5 

32. A batsman can score 0, 1, 2, 3, 4 or 6 runs from a ball. The number of different sequences in 
which he can score exactly 30 runs in an over of six balls : 
(a) 4 (b) 72 (c) 56 (d) 71 

33. A batsman can score 0, 2, 3, or 4 runs for each Бай he receives. If N is the number of ways of 
Scoring a total of 20 runs in one over of six balls, then N is divisible by: 


(a) 5 (b) 7 (c) 14 (4) 16 
34. The number of non-negative integral solutions of the equation х+у+2=5 is: 
(a) 20 (b) 19 (с) 21 (d) 25 


35. The number of solutions of the equation x, + x2 + хз + хд + х5 = 101, where xjs are odd 
natural numbers is : 


(a) "n (b) " (c) эв, (4) "96 

36. An ordinary dice is rolled 4 times, numbers appearing on them are listed. The number of 
different throws, such that the largest number appearing on them is NOT 4, is : 
(a) 175 (b) 625 (с) 1121 (d) 1040 


37. Number of four letter words can be formed using the letters of word VIBRANT if letter V is must 
included, are : 


(a) 840 (b) 480 (c) 120 (d) 240 
38. The number of rectangles that can be obtained by joining four of the twelve vertices of a 
12-sided regular polygon is : 


(a) 66 (b) 30 (c) 24 (d) 15 
39. Number of five digit integers, with sum of the digits equal to 43 are : 
(a) 5 (b) 10 (c) 15 (d) 35 


И Answers | 


T 
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Exercise-2 : One or More than One Answer is/are Correct = 4 


1. The number of 5 letter words formed with the letters of the word CALCULUS is divisible by : 
(a) 2 (5) 3 (©) 5 (4) 7 


| X 100 100-k 9k is a] ual to: 
2. The coefficient of x°° in the expansion of У c, (x - 2" 3" is also eq ; 
| К-0 | 
(а) Number of ways in which 50 identical books сап be distributed in 100 students, if each 
student can get atmost one book. | b 
(b) Number of ways in which 100 different white balls and 50 identical red balls can be 
arranged in a circle, if no two red balls are together. 
(c) Number of dissimilar terms in (x, + Ху + Хз +... + Xs9) ^l. 
2.6.10.14......198 
(d ————————— 
50! 


3. Number of ways in which the letters of the word “NATION” can be filled in the given figure such 
that no row remains empty and each box contains not more than one letter, are : 


(a) 11|6 (b) 1216 (с) 1316 (d) 14|6 
4. Let a, b, c, d be non zero distinct digits. The number of 4 digit numbers abcd such that ab cd is 
ds divisible by : 
Bá p. (b) 4 © 7 (d) 11 


[| e»o[.] 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 


Consider all the six digit numbers that can be formed using the digits 1, 2, 3, 4, 5 and 6, each 
digit being used exactly once. Each of such six digit numbers have the property that for each 
digit, not more than two digits smaller than that digit appear to the right of that digit. 


1. Asix digit number which does not satisfy the property mentioned above, is : 

(a) 315426 (b) 135462 (c) 234651 (d) None of these 
2. Number of such six digit numbers having the desired property is : 

(a) 120 (b) 144 (c) 162 (d) 210 
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Exercise-4 : Matching Type Problems 


that : 


The two Аз are not together 


The two E’s are together but not two A's 


Neither two A's nor two E's are together 


No two vowels are together ` 


2. Consider the letters of the word MATHEMATICS. Set of repeating letters = ( M, A, T), set of non 
repeating letters = { Н, E, І, C, S ): 


28.(7!) 


The number of words taking all letters of the given word, (P) 
such that atleast one repeating letter is at odd position is 


(B) | The number of words formed taking all letters of the| (Q) (11)! 
given word in which no two vowels are together is (20? 
(C) | The number of words formed taking all letters of the| (R) 210(7!) 


given word such that in each word both M’s are together 
and both T's are together but both A's are not together is 


(D) | The number of words formed taking all letters of е (S) 840 (7!) 
given word such that relative order of vowels and 


consonants does not change is 


fla .| Answers | __ SS 


[ MAT; B»5Q; C+R; Р-Р 
2.A—Q; BR; СЭР; DoT 
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Exereise-5 : Subjective Туре Problems 


1. The number of ways in which eight digit number can be formed using the digits from 1 to 9 
without repetition if first four places of the numbers are in increasing order and last four places 


are in decreasing order is N, then find the value of = 


2. Number of ways in which the letters of the word DECISIONS be arranged so that letter N be 
somewhere to the right of the letter “D” is = Find À. 

4. There are 10 stations enroute. A train has to be stopped at 3 of them. Let N be the ways in which 
the train can be stopped if atleast two of the stopping stations are consecutive. Find the value of 
JN. 

5. There are 10 girls and 8 boys in a class room including Mr. Ravi, Ms. Rani and Ms. Radha. A list 
of speakers consisting of 8 girls and 6 boys has to be prepared. Mr. Ravi refuses to speak if Ms. 
Rani is a speaker. Ms. Rani refuses to speak if Ms. Radha is a speaker. The number of ways the 
list can be prepared is a 3 digit number пулт з, then |n + n5 -|= 

6. Nine people sit around a round table. The number of ways of selecting four of them such that 
they are not from adjacent seats, is 

7. Let the number of arrangements of all the digits of the numbers 12345 such that atleast 3 digits 
will not come in it's original position is N. Then the unit digit of N is 

8. The number of triangles with each side having integral length and the longest side is of 11 units 
is equal to k?, then the value of ‘k’ is equal to 

9. 8 clay targets are arranged as shown. If N be the number of 
different ways they can be shot (one at a time) if no target 
can be shot until the target(s) below it have been shot. Find 
the ten's digit of N. 


10. There are n persons sitting around a circular table. They start singing a 2 minute song in pairs 
such that no two persons sitting together will sing together. This process is continued for 28 
minutes. Find n . 

11. The number of ways to choose 7 distinct natural numbers from the first 100 natural numbers 
such that any two chosen numbers differ atleast by 7 can be expressed as "С, . Find the number 
of divisors of n. 

12. Four couples (husband and wife) decide to form a committee of four members. The number of 
different committees that can be formed in which no couple finds a place is À, then the sum of 
digits of Ais : 
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third type 
13. The number of ways in which 2n objects of one type, 2n of another type and -m Fin "d 
can be divided between 2 persons so that each may have 3n objects is an“ + Р 
value of (a +B + y). 
: E 20,у»5, 
14. Let N be the number of integral solution of the equation x + y +2 + = 15уЛегех > 0, y 
z > 2andw > 1. Find the unit digit of N. 


Qaa 


Chapter 14 – Binomial Theorem 
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$ Exercise-1 : Single Choice Problems 


1. Let № = 21224 _| д = 2153 4.977 4.1 and В = 2408 _ 2204 +1. Then which of the following 


statement is correct ? 


(a) a divides N but B does not (b) Bdivides N but a does not 
(c) a and B both divide М (d) neither a nor p divides N 
2n 
2. If (1+ x « х2)" = Ха, then а„—"С,-а„ + "Сза, 2 – "Сза,_з +...... +(—1)” "Са, is 
г=0 
equal to : (г is not multiple of 3) 
(a) 0 (b) "C, (©) a, (d) 1 


3. The coefficient of the middle term in the binomial expansion in powers of x of (1-- ax)* and of 
1- ax)$ is the same if a equals : 


5 3 -3 10 
(a) “з (b) 5 (с) m (d) = 
4 — (143) 9" СС 4628" +... *Cagox? then the sum of series 
C5 +С5 +Сз Ч... аг + C 2009 equals to: 
(a) 12200 _1) (b) 21022010 _1) 
2 3 
© 5022009 -1) (4 gom -1) 
5. Let a, = (2+ 43)". Find lim (an -[a.,]) ([:] denotes greatest integer function) 
1 1 
a) 1 (b) 2 (с) = 2 
(а) 2 5 (d) : 
6. The number N = ЭС, -“С,»2С,-2Сү.».....-20с 20 is not divisible Бу: 
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11 
7. The value of the expression log fi + i £ m k | : 


К=1 

(a) 11 (b) 12 © 13 (4) 14 

8. The constant term in the expansion of E * 1 is : 
x 

(a) 26 (b) 169 (c) 260 (d) 220 

9. If Е: Ld +...... +50 term -41---1-- then sum of coefficients in the expansion 
4! 5! 6! 31 (k+3)! 

(1+ 2x + 3x2 +...... 4 100хуоо )* is : 

(where ху, Хә, ЧИЯНИ »Xjoo are independent variables) 

(а) (5050)*? (b) (5050)?! 

(с) (5050)? (d) (5050)? 

10. Statement-1: The remainder when (128) 129" ^" is divided by 7 is 3. 
because 


Statement-2: (128)!28 when divided by 3 leaves the remainder 1. 

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 

(c) Statement-1 is true, statement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 

11. If n > 3, then ху2"Со - (x -D(y - 2G -1) "Ci + (x - 2)(y - 226 -2) "C, - 
(x -3)(y -3)(s -3) "Сз +.....+ (-1)^ (x - n)(y - n)(z - n) "C, equals : 


(a) xyz (b) x+y+z 
(с) ху +2 + 2х (4) 0 | 
12. If о, а2,...... ‚а. are the n;n™ roots of unity a, = ADE 0150 then 


"Cia, + "С202 +.....+ "C пап is equal to: 

n 

(ау [1422] -1 09 Aaa -n 09 
Q4 2 

inder when 230 . 32? is divided by 7 is : 


+41 -1 
Sr ea шы (d) (a * 0,4)" -1 


13. The rema 
(a) 1 (b) 2 (с) 4 (d) 6 
14. Co + С, + 26G, +.....+ 26Суз is equal to : 
1 26 25 1,26с о 23 ТЕТЯ 
(а) 225 72 2 С\з (9) 2 + 2 13 ( ) ( ) " ; ч 
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2 
15. If a, is the coefficient of x” in the expansion of (1+ X * X )"(n e М). Then the value of 
(а, + 4a4 +7ау +1000 +...... Jis equal to : : 
n-. 
(а) 3" (b) 2" © l2 (d) п-3 


16. Let(?) represents the combination of л” things taken ‘ага time, then the value of the sum 


97) 98038) (2) (о) 


о (9) (19) 210) Ф (57) 
17. The last digit of 91+ 39966 is 
(а) 1 (b) 3 (© 7 (d) 9 


18. Let x be the7™ term from the beginning and y be the 7 term from the end in the expansion of 


n 
(s^ 2 . If y 2 12xthen the value of n is : 


4/3 
(a) 9 (b) 8 (c) 10 (d) 11 
19. The expression (1C, )? —C°C, )2 + 00С,)? -......+ (1090,)* (190,32 + (100,5)? equals: 
(a) 10! (b) @0с;)2 (© -°с; (d) 39%. 


15 
20. The ratio of the co-efficients to х! to the term independent of x in the expansion of (= + 2) 
х 
15: 
(а) 1:4 (b) 1:32 (c) 7:64 (d) 7:16 
21. In the expansion of (1 + x)? + y) (1+ 2)* 0.4 w)? , the sum of the coefficient of the terms of 
degree 12 is : 


(a) 61 (b) 71 (с) 81 (d) 91 
п iatis 2* +23 «22-2 
22. If --- | 005 ————— 
| (г +1)? ' 3 


{һеп Ше уаше оЁл 18: 
(а) 2 (b) 2? © 23 (d) 24 
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1. The number N =20С, -20с, (200, _2¢ +...... - 20. is divisible Бу: 
@ 3 Q) 4 ©? @ 19 
2. If (1+х+х2 + x3y100 — ау +ах+а2х? +...... ge then which of the following 
statement(s) is/are correct ? 
(a) a, =100 
(b) ag +q +a, +...... + азоо is divisible by 1024 


(c) coefficients equidistant from beginning and end are equal 
(d) ag * a5 * a4 + 


vibes + азоо = а; +аз + 45 +......+ A299 
4 
з. 5 CD” 16С, is divisible Бу: 
г-0 
(а) 5 (b) 7 (с) 11 (4) 13 


п 
4. The expansion of (8 + m is arranged in decreasing powders of x. If coefficient of first 
x 


three terms form an A.P then in expansion, the integral powers of x are : 


(а) 0 (b) 2 (с) 4 (d) 8 
п+4 
5. Let(1+x?)?(1 + х)" = $ ах®.1Ёа,, аз, аз arein AB then nis (given that "C, =0, ifn <r): 
k=0 
(8) 6 (b) 4 (c) 3 (d) 2 
п п п 
п п п njn . 
s 22006) G= 
i-0 j-0 k-0 
(a) is less than 500 if n =3 (b) is greater than 600 if n = 3 
(© is less than 5000 if n = 4 (d) is greater than 4000 ifn = 4 


7.1£19 c6 +4. IC, +6. 100C +4. Cy «16 has the value equal to *C, ; then 
the possible value(s) of x + y can be: 
(a) 112 (b) 114 (c) 196 (4) 198 


8. If the co-efficient of x” is greater than half of the co-efficient of x?! in the expansion of 
(1+ х)! ; then the possible value of ‘г’ equal to : 


(a) 5 (b) 6 (c) 7 (d) 8 
9. Let f(x) «14 x!!! +0222 x99, + x??? then f(x) is divisible by 
(а) x*1 (b) x 
(с) x-1 (d) 1+ x?22 + X444 + x666 , „888 


(a, b, c, d) 
(b, d) 
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Exercise-3 : Matching Type Problems 


ч Zi Сойитп-! 


Column-l у 
If "1C, = (k? -3)"C, 4 and k e R*, then least value of 5[К] is (Р) 10 
(where [.] represents greatest integer function) 


Ж Е 
D °c; 40C ni where "C, -Ойг > п, іѕ maximum when т 15 (0) 1 
1-0 

Number of non-negative integral solutions of inequation (R) 25 
х+у+2 <415 

Let А ={1, 2, 3, 4, 5}, f : A >A, (5) 6 


The number of onto functions such that f(x) = x for atleast 3 
distinct x e A, is not a multiple of 


Column-l Column-ll 


Number of real solution of | (P) | 15 
(x? + 6x +7)? +6(х2 +6х+7)+7 =хїз/аге | | 


ч Сэт " 1 09) | 

IFP = У, "С,;а= У, "С, (15)' (mn eN)andif | 
г=0 г=0 | 

Р =qand т, п аге least then m+n = | 
| 

| 


Remainder when 1НЗН 5!+...... +2011! 15 (В) 
divided by 56 is | 
| x| 


Inequality 1«|xi 


>1 holds for x then © | 


number of integral values of ‘x’ is/are 


3. Match the following 


Column-l 
If the sum of first 84 terms of the series (P) 3 
| 4443, 8+ 15 „12+У35, — is 549k, then k is 
| (re48 + 45447 | 


|. equal to | | ett a 


240 


нан Answers| Ш 
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If xy eR, x? « y? - 6x 4 8y + 24- 0, the greatest] (О) 
16 
value of cos?( /x? +y? J- sin e +y? в 


If (V3 +1)% + (V3 -1)® = 416, if xyz =[(/3 +18], 
LYZ E€ N, (where [] denotes the greatest integer 
function), then the number of ordered triplets (x, y, z) 
is 


(B) 


If (1+ x)(1 x?)  x*)..... (14 2178) = XL 
г=0 


ПД. 
85 is equal to 


A2Q;BoS;CoOR;DoB,Q,RST 


A>S; B2Q; COP; DOR 


А-0: BOR; C59S; DP 
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1. The sum of the series 3-2007с, — 8. 2007€. +13. 2007¢, -18-2007с, +..... upto 2008 terms 
is K, then K is: 


8,1 f Dia r(x-4)" = УА, (x - 5)' and a, =1 Y K > 2n and Ya (x-8)' - ўв, (x 9)" and 
гер - г=0 г=0 
3п 


р 
4„(х-12)' = Ур, (х-13) and dy =1УК > 2n. The find the value of — Mel 2n. 
г-0 г-0 in 


4. If 3101 — 2100 is divided by 11, the remainder is 
5. Find the hundred’s digit in the co-efficient of x!” in the expansion of (1+ x? + х? )20. 
6. Let x = (3/6 +7)®?. If (x) denotes the fractional part of 'x' then find the remainder when 
х{х} + (x{x})? + (х{х})3 is divided by 31. 
7. Letn єМ:5,- S C"c, ) and T, = Y "c, ). Find|S, -3Т,|. 
г=0 r=0 


8. Find the sum of possible real values of x for which the sixth term of 


7 
1 |х-21-9 
х- -1087 (3 
ud un d | equal 567 : 


9. Let q be a positive integer with 4 < 50. 
If the sum » C30 +2 ud em t3. PS SP uos» + 68. 51 C30 + 69. o = ш 


Find the sum of the digits of 4. 


6 

5 

10. The remainder when [> N Cika | is divided by 11,15: 
К=1 


11. Гега = 325 Mc > 3, let 
Ил) = "Co. a – "C,.a"? + "С. а"? -...„.+ (71176, -а0, 
If the value of f(2007) + f(2008) = 37 k where К є N then find k 
12. In the polynomial (х-1) (x? -2) (x? -3) ...(x!! -11), the coefficient of x is 


13. Let the sum of all divisiors of the form 27-34 (with p,q positive integers) of the number 
1988 —1 be 2. Find the unit digit of A. 
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14. Find the sum of possible real values of x for which the sixth term of 


7 
1 
/ух-а sjles; G7 
31083 v9 4 48) equals 567. 


10 
15. Let 1+ Y (37 C, +г.10С,) = 29 (а. 45 + В) where o, € N and f(x) = x? -2x -k? +1. If 
ral 


а, В lies between the roots of f(x) = 0. Then find the smallest positive integral value of k. 
16. Let S, = "СС; + "С: "С. + СЭРЭЭ +C Сл ү т 
п 


эь ; find the sum of all possible values of 
S 4 


n(n EN) 


Si | Answers] EO 3 


Ж. 


Chapter 15 - Probability 
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Exercise-1 : Single Choice Problems 


1. The boy comes from a family of two children; What is the probability that the other child is his 


sister ? : 
1 1 2 1 
(а) 2 - 5 4) - 
2 © = © 3 @ 2 
2. If A be any event in sample space then the maximum value of 3/P(A) + 4\/Р(А) is : 
(а) 4 (b) 2 
(с) 5 (d) Can not be determined 


3. Let A and ВЪе two events, such that P(A UB) = Z, P(A с\В) = 2 and P(A) - E, where A stands 


for complement of event A. Then events A and B are : 
(a) equally likely and mutually exclusive (b) equally likely but not independent 
(c) independent but not equally likely (d) mutually exclusive and independent 
4. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an 


odd number is (3) than 'n' is equal to : 


(b) 4 (с) 5 (d) 6 


(a) 3 
s and three c's are placed randomly in a Зх 3 matrix. The probability that no 


5. Three a’s, three b’ 
row or column contain two identical letters can be expressed as " where p and q are coprime 


then (p +q) equals to : 
(a) 151 

6. A set contains 3n members. 
with n members in each subset su 


Then lim P, = 
nw 
(a) 2/7 


(b) 161 (с) 141 (d) 131 
Let P, be the probability that S is partitioned into 3 disjoint subsets 
ch that the three largest members of S are in different subsets. 


(b) 1/7 (с) 1/9 (d) 2/9 


244 


7. 


10. 


11. 


12. 


13. 
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Е ee es »»=» ‚ 10}. 
Three different numbers are selected at random from the set A : р эмн ЭЕ 
=~, where p and qare 


ird number is 
probability that the product of two numbers equal to the hida q 


relatively prime positive integers then the value of (p + q) Is : 


(a) 39 (b) 40 (с) 41 (8) 42 


- Mr. A's ТМ has only 4 channels ; all of them quite boring 50 he naturally desires to switch 


(change) channel after every one minute. The probability that he is back to his original channel 


m i . 
for the first time after 4 minutes can be expressed as г ; where т апа п are relatively prime 


numbers. Then (m + n) equals : 
(a) 27 (b) 31 (с) 23 UU 33 


- Letters of the word TITANIC are arranged to form all the possible words. What is the 


probability that a word formed starts either with a T or a vowel ? 
2 4 3 3 
(a) — = © = (d) = 
) 7 (b) 7 (с) ^ 7 
A mapping is selected at random from all mappings f : А > A 
where set А = (1, 2, 3, ...... ,n) 
If the probability that mapping is injective is = then the value of n is : 


(a) 3 (b) 4 (c) 8 (d) 16 
A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that the 
product of its digit is divisible by 3 is : | 
107 109 
(с) i (d) None of these 
125 


To obtain a gold coin; 6 men, all of different weight, are trying to 
build a human pyramid as shown in the figure. Human pyramid is 
called "stable" if some one not in the bottom row is "supported by" 
each of the two closest people beneath him and no body can be 
supported by anybody of lower weight. Formation of ‘stable’ 
pyramid is the only condition to get a gold coin. What is the 
probability that they will get gold coin ? 
1 


2 

® as m 45 
2 1 
(с) 45 (4) Я 


From а pack of 52 playing cards; half of the cards аге т 


Fu andomly re | най 
them. From the remaining cards, 3 cards are drawn rand Т Зее Without loakig 


omly. The probability that all are king. 
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1 | 1 
(25)(17)(13) (25)(15)(13) 
ране заве T pad пеши 
(52)(17)(13) (13)(51)(17) 


14. A bag contains 10 white and 3 black balls. Balls are drawn one by one without replacement till 


all the black balls are drawn. The probability that the procedure of drawing balls will come to 
an end at the seventh draw is : 


15 105 7 
@) 566 0) 556 (©) = (9) 546 
Let S be the set of all function from the set (1, 2, ..., 10) to itself. One function is selected from 
S, the oe that the selected function is one-one onto is : 
1 100 9! 
16. Two friends visit a restaurant randomly during 5 pm to 6 pm. Among the two, whoever comes 
first waits for 15 min and then leaves. The probability that they meet is : 


1 1 7 9 
(а) 4 (b) (c) T (d) 16 


15. 


16 
17. Three numbers are randomly selected from the set {10,11,12,...... ,100). Probability that they 
form a Geometric progression with integral common ratio greater than 1 is : 
15 16 17 18 
(a) (b) 


(c) 01) =— 
3 AGs "cs с. 


Яс 


х 
п Э» 


= 


(с) (4) 7.| (©) (b) (d) (b) 
(a) (c) | 17.1 (d) 


(a) (с) 
(а) (а) 
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Exercise-2 : One ог Моге than One Answer is/are Correct 


1. A consignment of 15 record players contain 4 defectives. The record players are selected at 
t back. Then : 


random, one by one and examined. The one examined is not pu 
(a) рыу of getting exactly 3 defectives in the examination of 8 record players is 
їс! К 
15C, 


8 
(b) Probability that 9" one examined is the last defective is зэ? 


(c) Probability that 9 examined record player is defective, given that there are 3 defectives 


in first 8 players examined is Z, 


(d) Probability that 9% one examined is the last defective is 8. 


195 
2; If А, 4 А», Аз, өөө өөө. " A1006 be independent events such that 
P(A;) = E (1551, 2, 9. , 1006) and probability that none of the events occurs be E 
25 (В!) 
then : 
(a) Bis of form 4k +2, k eI (b а=2В 
(c) Bis a composite number (d) ais of form 4k, k eI 


3. A bag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from 
the bag. let E; (i = 1,23) denote the event that i ® digit on the ticket is 2. Then : 


(а) E, and E, are independent (b) E, and E, are independent 
(c) Ез and E, are independent (d) E;, E5, E4 are independent 


3 2 : 
4. For two events А and B let, Р(А) = = Р(В) = 3 then which of the following is/are correct ? 
sy 1 
(а) P(ANB) <= (b РАВ) > 2 
3 


4 3 Ён 
© РАВ) 55 (à те <P(A/B) «3 


ол 


P BEIM — 
Exp ese ajero Elero ersa] — [7 


| Answers | ES 
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Exercise-3 : Comprehension Type Problems н ~ 


Paragraph for Question Nos. 1 to 2 


There are four boxes B,, By, By and B4. Box B, has i cards and on each card a number is 
printed, the numbers are from 1 toi. A box is selected randomly, the probability of selecting 


-« 
box Bj is 10 and then a card is drawn. 
Let Е; represent the event that a card with number ‘i’ is drawn, Then : 


1. P(E, ) is equal to : 


1 1 2 L 
(а) = b) — = Fi 
5 ul ж © в T d 

2. Р(Вз|Е› ) is equal to: 
1 1 1 2 
(а) — b) - = а 
E ® 2 (© = (9-3 


Paragraph for Question Nos. 3 to 5 


Mr. A randomly picks 3 distinct numbers from the set (1, 2, 3, 4, 5, 6, 7, 8, 9) and arranges 
them in descending order to form a three digit number. Mr. B randomly picks 3 distinct 
numbers from the set (1, 2, 3, 4, 5, 6, 7, 8) and also arranges them in descending order to 
form a 3 digit number. 


3. The probability that Mr. A's 3 digit number is always greater than Mr. B's 3 digit number is : 


1 1 2 1 
< — = (c) ча а — 
(а) 9 (b) 3 З (4) 2 
4. The probability that A and B has the same 3 digit number 15: 
3 = © + а 4. 
(a) 9 (b) 9 84 (d) 72 
5. The probability that Mr. As number is larger than Mr. B’s number, is : 
37 39 31 
(а) - (b) E (c) ЕЕ (d) none of these 


Paragraph for Question Nos. 6 to 7 


In an experiment a coin is tossed 10 times. 


6. Probability that no two heads are consecutive is : 
27 -1 261 
143 9 
(a) 20 (b) 26 (c) EUM (d) 
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7. The probability of the event that “exactly four heads occur and occur alternately" is : 


5 


(a) 1 (b) lx (c) xi (4) 210 


Paragraph for Question Nos. 8 to 10 


The rule of an “obstacle course" specifies that at the n th obstacle a peo has to toss a fair 6 
sided die n times. If the sum of points in these n tosses is bigger than 2", the person 15 said to 
have crossed the obstacle. 


8. The maximum obstacles a person can cross : 


(a) 4 (b) 5 (с) 6 (4) 7 
9. The probability that a person crosses the first three obstacles : 
143 100 216 100 
а) = Гы == (0) — 
in 216 Ф) 243 ©) 243 216 
10. The probability that a person crosses the first two obstacles but fails to cross the third obstacle. 

36 116 35 143 
22 229 a (d —— 
0) 243 ©) 516 © 243 243 


Paragraph for Question Nos. 11 to 12 


In an objective paper, there are two sections of 10 questions each. For 'section 1’, each 
question has 5 options and only one option is correct and ‘section 2’ has 4 options with 
multiple answers and marks for a question in this section is awarded only if he ticks all correct 


answers. Marks for each question in ‘section 1' is 1 and in ‘section 2’ is 3. (There is no negative 
marking). 


11. If a candidate attempts only two questions by gussing, one from ‘section 17 


and one from 
‘section 2’, the probability that he scores in both questions is : 


74 b) 1 (с) 1 1 
12. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10 
marks is : 


4 3 3 
1(1 4( 1 1(14 
(а) x) (b) 45) (с) s) (d) None of these 
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Exercise-4 : 


Matching Type Problems ` 


3. Aisa set containing n elements, A subset P (may be void also) is selected at random from pae 
and the sc: A is then reconstructed by replacing the elements of P. A subset Q (may be void also) 
of A is again chosen at random. The probability that 


е раа 


~ . Column4 


The number of elements in P is more than that in Qis 


2n 
P nQ = gis Спа 
4^ 
Q is a subset of P is (2) 
4 
474 


ани" 1 Answers | ERES. 


А-эР,8-0:0-5,0-5 
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Exercise-5 : Subjective Type Problems 


1. Mr. A writes an article. The article originally is error free. Each day Мг. B ина опе пеуу 
error into the article. At the end of the day, Mr. A checks the article and has 3 chance of catching 


each individual error still in the article, After 3 days, the probability that the article is error free 


can be expressed as 2 where p and q are relatively prime positive integers. Let À = q - p, then 
q 


find the sum of the digits of À. 
2. India and Australia play a series of 7 one-day matches. Each team has equal probability of 
winning a match. No match ends in a draw. If the probability that India wins atleast three 


consecutive matches can be expressed as Р where pand qare relatively prime positive integers. 
q 


Find the unit digit of p. 
3. Two hunters A and B set out to hunt ducks. Each of them hits as often as he misses when 
shooting at ducks. Hunter A shoots at 50 ducks and hunter B shoots at 51 ducks. The probability 


that B bags more ducks than A can be expressed as P in из lowest form. Find the value of 
q 


(p * q). 


4. If a, b, c e N, the probability that a? + b? + c? is divisible by 7 is T where m, n are relatively 
n 


prime natural numbers, then m 4 n is equal to : 

5. A fair coin is tossed 10 times. If the probability that heads never occur on consecutive tosses be 
n (where т, n are coprime and т, n e №), then the value of (n - 7r) equals to : 
n 


6. A bag contains 2 red, 3 green and 4 black balls. 3 balls are drawn randomly and exactly 2 of 
them are found to be red. If p denotes the chance that one of the three balls drawn is green ; find 
the value of 7p. 

7. There are 3 different pairs (i.e., 6 units say a, a, b, b, c, c) of shoes in a lot. Now three person 
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is 
able to wear shoes (i.e., no one gets a correct pair), then the value of ni ,is: 

=p 
8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p, 


44096р-11, 
then the value of RUM 2” is, where | 1 denotes greatest integer function : 


9. X and Y are two weak students in mathematics and their chances of Solving a problem correctly 
are 1/8 and 1/12 respectively. They are given a question and they obtain the same answer. If 


the probability of common mistake is зоог then probability that the answer was correct is a / b 


(a and b are coprimes). Then | a -b | = 
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i tition. The 
10. Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 ue roe by 
probability of selecting a number such that product of any 5 consecutive digi 
either 5 or 7 is P. Then 12P is equal to 


i hildren 
11. Assume that for every person the probability that he has exactly one child, excactly E i " 
ЯР w ve 
and exactly 3 children are Z, 2 апа i respectively. The probability that a person will ha 


: : itive i . Find 
grand children can be expressed as Р where р апа q аге relatively prime positive integers. F1 
q 


the value of 5p ~ q. 


hose 

12. Mr. B has two fair 6-sided dice, one whose faces are numbered 1to 6 and the eee е 

faces are numbered 3 to 8. Twice, he randomly picks one of dice (each peu m. m ан 
rolls it. Given the sum of the resulting two rolls is 9. The probability he rolled sam 


T where m and n are relatively prime positive integers. Find (m+n). 
n 


999 


Chapter 16 - Logarithms 
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1. Solution set of the in equality log, 2 х-3(0810 x)(log;o (x — 2)) + 2log, 42 (x - 2) < 0, is : 


(a) (0, 4) (b) (-«, 1) (c) (4 œ) (d) (2, 4) 
2. The number of real solution/s of the equation 9!°839°8e*) = log, x — (log, x)? +115: 
(a) 0 (b) 1 (c) 2 (d) 3 


З. If a, b, c are positive numbers such that 2.9537 = 27, 50871! = 49, с08::25 = 11, then the sum 
of digits of S — ай08з7)* + ,0085119 , сОову 25)? is : 
(a) 15 (b) 17 (c) 19 (d) 21 


4. Least positive integral value of ‘a’ for which log ( ag (a? -3a + 3) > 0; (х>0): 
х 
(a) 1 (b) 2 (© 3 (4) 4 
Linh? —— у— Э ; p^ and (120)? = 32, then the value of x be : 
lgx log4 "M log4 x м logs x 
(a) 1 (b) 2 (с) 3 (d) 4 


6. If x, y, z be positive real numbers such that log л, (2) = 3, log sy (2) = бапа 1 ogy (z) = 2 тэн 
3 
the value of z 15: 
1 1 3 
= — 2 4 
(а) = 0) 46 От @ 5 
7. Sum of values of x and y satisfying log , (log з (log, y)) = O and log , 27 =1is: 
(a) 27 (b) 30 (c) 33 (d) 36 
8. logo; 1000 + log, ; 0.0001 is equal to : 
(а) -2 (b) 3 (c) -5/2 (d) 5/2 
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9. If log}. 27 =a, then log, 16 = 
3-a — 
(a) 4 ) (b 43 3 | 3-а d) None of these 
3-а ) 3-а з 3+a | 
10. If log 5008 2 (log ; x)) = log 008 3 (log z y)) = Othen the value of (x + y) is : 
(a) 17 (b) 9 (с) 21 a 


7 
11. Suppose that a and b are positive real numbers such that 10827 a+ logy b=— and 


108 27 b+ logg a ==. Then the value of a- bis: 


(a) 81 (b) 243 (c) 27 (d) 729 
12. If 2% =5, 5^ =8 8° - 11and 114 =14 then the value of 2% is : 
(a) 1 (b) 2 (c) 7 (d) 14 
13. Which of the following conditions necessarily imply that the real number х is rational ? 
(D x? is rational (II) x? and x? are rational (Ш) x? and x? are rational 
(a) I and II only (b) Тапа III only (c) IL and Ш only (d) Ш only 


logg17 108/217 
logo 23 log; 23 


(a) -1 (b) 0 


14. The value of is equal to : 


log; 17 408217) 
Er tal (d ---22-22 
log 4 23 3(log4 23) 


15. The true solution set of inequality log (2х_з) (3x — 4) > 015 equal to : 
о (fiue © Gives © (fiura w (3 fue о) 
3 3 23 9 2 323 ? 


16. If P is the number of natural numbers whose logarithm to the base 10 have the characteristic p 
and О is the number of natural numbers logarithm of whose reciprocals to the base 10 have the 


characteristic – 9 then log;o P – 10810 Q has the value equal to : 


(a) p-q*1 (b) Р-4 (с) p*q-1 (d p-q-1 
17. If 22010 2 a, 10" «a, 41071 +.......... *a510? «aj,-10* ag, where a; €{0, 1, 2........ ЁЛ 

for alli = 0, 1, 2, 3,......... ‚ п, then n = 

(а) .603 (b) 604 (c) 605 (d) 606 


18. The number of zeros after decimal before the start of any significant digit in the number 
М = (0.15)20 are: — 
(а) 15 (b) 16 (с) 17 (4) 18 
19. log 2108 4 10810 16% + 10910 258 )] simplifies to : 
(a) an irrational (b) an odd prime 
(c) a composite (d) unity 
20. The sum of all the solutions to the equation 2log x -log (2x -75) = 2: 
(a) 30 (b) 350 (с) 75 (d) 200 
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21, x °#х 4108, y dog,s | equal to : 

(a) х (b) y © ғ de 
22. Number of solution(s) of the equation хх = (d x)* is/are : 

(a) 0 (b) 1 (© 2 (4) 3 
23. The difference of roots of the equation (10827 хэ)? -10827 x T 

2 

(a) = (b) 1 (© 9 (4) 8 
24. If logyo x + logy) y = 2, x-y =15then: 

(a) (х, y) Нез on the line y = 4x 3 (b) (x, y)lies on y? = 4x 

(c) (x, y)lies on x = 4y (d) (x, у) lies on 4x = y 


25. Product of all values of x satisfying the equation 


Ч 2х 345 (0.125)"* = 4(3/2) is : 


14 1 3 
dir (b) 3 © -с (d -= 


26. Sum of all values of x satisfying the equation 
2502-29) 4 g2cx*9) за(1502с-8)) 45; 
(а) 1 (b) 2 (с) 3 (d) 4 
27. Нах =b 2c? =d", then log, (bcd) = 
1 1 1 
(а) (1483 (b) 014143) (0) (II (а) 22 
хуи x zw y zw w 


28. If x . Then the value of (1 + х)“8 is : 


4 
~ 65 +1905 +1)085 +1)0195 +1) 

(а) 5 (р) 25 (с) 125 (4) 625 
29. If log, 10818 (V2 + 48) = 5, then the value of 32x = 


(a) 2 (b) 4 (с) 6 (d) 8 
loggn if logg n is integer 2011 
SO; ER EN LONG otherwise ° hen the value of У f(n)is : 
n-l 
(a) 2011 (b 2011x1006 (0 6 (d) 2201 
108 2008 g (log 4 x)) 


31. If the equation = 0 has a solution for ‘x’ when c < y<b,y +a, 


log 5 (log 4 (log у (log 2 x))) 
where ‘b’ is as large as possible and “с” 15 as small as possible, then the value of (a+b +с) is 
equals to : 

(a) 18 (b) 19 (c) 20 (d) 21 
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32. If logo (x — 1) < logos (x —1), then x lies in the interval : " 
(a) (2, =) (b 2,2) © C2-D e (43) 


Dec 31055 49 
33. The absolute integral value of the solution of the equation [728-86 = (42)? 992 


(a) 2 (b) 1 (c). 4 (d) 5 
16 
34. Let 1 < х < 256and M be the maximum value of (log, x)* + 16(log 2 x)? log (5. The sum of 


the digits of M is : 
(4) 9 (b) 11 (c) 13 (d) 15 
16 
35. Let1 <х < 256 and M be the maximum value of (log x)* + 16(log 2 x)? log (18 The sum of 


the digits of M is : 


(a) 9 (b) 11 (c) 13 (d) 15 
36. Number of real solution(s) of the equation 9108 (log nx) = In x - (In?x) +1 is : 
(a) 0 (b) 1 (с) 2 (d) 3 


37. The number of real values of the parameter А for which (10816 x)? – 10816 x + 10816 A = O with 
real coefficients will have exactly one solution is : 


(a) 1 (b) 2 © 3 (d) 4 
38. A rational number which is 50 times its own logarithm to the base 10 is : 

(a) 1 (b) 10 (c) 100 (d) 1000 
39. If x = log 5(1000) and у = log, (2058), then 

(а) x>y (b x«y (с) х=у (d) none of these 

16 25 81). 
А — |+ 5109 | — |+ 3108 | — |15 equal to: 

40 70g 72)+ о8(23| БЭ) Ч 

(а) 0 (b) 1 (c) log2 (d) log3 
41. 10210 tan 1°+ 10810 tan 2°+...... + 10210 tan 89? is equal to : 

(a) O (b) 1 (с) 27 (d) 81 
42. log; log, 474 (7/7) is equal to : 

(а) 31og57 (b) 31087 2 (с) 1-3log, 2 (d) 1-3log,7 
43. If (4)!893 + (9)!824 = (10)'°8 83, then x is equal to : 

(a) 2 (b) 3 |. © 10 (d) 30 


y 1 2 logio| ~ 
lo (2) ою 2) 101). 
л y  “/.g — V" is equal to: 


(a) 0 (b) 1 (с) -1 (d) 2 
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45. The solution set of the equation : log, 21og » 2 = log 4x 2is: 


(a) (2-7, 273) (b) {12,2} (с) {1/4,2?} (d) none of these 
46. The least value of the expression 210210 x – log, 0.0115 (x > 1) 

(a) 2 (b) 4 (с) 6 (d) 8 
47. If log, x – 0.5 = log» Vx, then x equals to : 

(a) odd integer (b) prime number 

(c) composite number (d) irrational 
48. If хү and x, are the roots of the equation e?x!"* = x? with x, > x5, then 

(а) м =2х, (b) x =х2 © 2x = х2 (d) xf -xi 
49. Let M denote antilog 320.6 and N denote the value of 490-1987 2 , 5719854, Then M.N is : 

(a) 100 (b) 400 (c) 50 (d) 200 
50. If log 5008 (log; x)) = log; (log; (log y)) = 0, then x – y is equal to : 

(a) 0 (b) 1 (с) 8 (d) 9 
51. | log; 10+ |1094 625-|log; 5 ||| = 

2 2 

(а) 1081/22 (b) 10825 (с) 10822 (d) log; 25 

52. If log, 5 =a and logs 6 = b, then log; 215 equal to: 
1 1 1 
(b —— c) 245-1 d 

(a) 2a+1 ) 2b+1 : ш 2ab -1 
53. If x = log, bc; y = log, ac and = log, ab then which of the following is equal to unity ? 

(a х+у+2 (b) xyz 

1 
БЖ Таг - (d) (й+х)+(1+у)+(1+) 


1+х 1+у 1+2 


54. х!98 11082108)? is equal to : 


(a) x (b) y (c) z (d) a 
55. Number of value(s) of ‘x’ satisfying the equation х!984:0-3) _ 915/ате 
(а) 0 (b) 1 (с) 2 (d) 6 
56. 105001 1000+ logo; 0.0001 is equal to : 
(а) -2 (b) 3 (c) - (d) Е 
16 25 81 
— —+31 — = 8, the = 
57. If7 log, T + 5108 а 24* Og 80 na 


(а) 2/5 (b) q0)/? (c) (30 iB 1 
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58. log, (128) - log; (т) = 
3 


31 
OE- 19 13 E 
12 (b) T (c) T (d) T 
2 108516 
59. The value of 55) Ес | al 
се equals 10: 
(ay 5/2 ъ 32 © #2 a) 22 
27 27 S^ 97 27 
60. The sum of all the roots of the equation log (х –1) + log :(х + 2) — log 2(3x - 1) = log 2 4 
(a) 12 (b) 2 (с) 10 (d) 11 
61, 068100 10) (log ; (log, 2)) (log, 1082(256)2) _ 
log, 8+ logs 4 7 
6 1 8 12 
(а) -— -4 -= d) = 
13 шиг шаг аа 


62. Let A = logs logs (3). If 3**> ке 405, then the value of k is : 
(a) 3 (b) 5 (c) 4 (d) 6 
63. A circle has a radius 10810 (а?) and a circumference of 10810 (b^). Then the value of log, b is 
equal to : 
(а) = $i (© 2r (d) л 
4n п 


64. If 2* -37 =6°”, the value oz + > + : is equal to : 


(a) O (b 1 (с) 2 (d) 3 
65. The value of log, 51) (5-/2-7)15: 
(а) 0 (b) 1 (c) 2 ' (4) 3 
OMM 
66. The value of log ab B if log ap а = 415 equal to : 
(a) 2 w 2 © 5 @ 2 


67. Identify the correct option 
(а) 10823 <1081/4 5 (b) logs 7 «logs 3 


2 3 1/3 
24 >|? 
Ч 4) 


68. Sum of all values of x satisfying the system of equations 5 (log , x + log, y) = 26 xy = 6415: 
(a) 42 (b) 34 (c) 32 (d) 2 


(с) logy; 43 > logy; 45 
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69. The product of all values of x satisfying the equations log, a – log, а = 108 з ais : 


(а) з Ы 5 (c) 18 (4) 27 


70. The value of x+ y +z satisfying the system of equations 
108 х +log4 y +log,z=2 is 
logs y + 10802 +1089 x =2 
log , 2 + 10916 x + 10916 y =2 


175 112 
(a) rey (b) = (с) X (d) E 
1 vlog; 2 -log; 7 
71. (5) + 5 5 = 
1 3 5 1 
(8) 7— b) 7a ыг 4) 7-- 
196 (b) 196 (c) ET (d) 98 


sin( 3") 
72. The number of real values of x satisfying the equation log (3 - x) – log | ———- 


(5-х) 
1 ў 
= + log5(x +7) is: 
(a) 0 (b) 1 (c) 2 (d) 3 
73. If log, xlogs К = log, 5, К + 1, k > 0, then sum of all values of x is : 
(a) 5 @ 24 u2 (а) 37 
5 Б 5 
74. The product of all values of x satisfying the equation | x — 1|083 x -21og, ? =(х-1)7, is: 
162 81 
162 (b —= (c) — 
(a) J3 43 (d) 81 
75. The number of values of x satisfying the equation log 5(9 7 +7) =2+ 108 (351 +1)is: 
(а) 1 (b) 2 (с) 3 (d) 0 
76. Which is the correct order for a given number a, a > 1 
(а) log; a < ю8з а «log, a «logjo а (b) logis < log; a «log, а < 108 a 
(c) logig a «log, а «10850 «log; а (d) log; а < log, a < 032 a < 10210 а 


77. Let1 < x < 256and М be the maximum value of (log. x)* + 16008» x)? los, [1 The sum of 
€ 


the digits of M 18: 
(a) 9 (b) 11 (c) 13 (d) 15 
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78. If T. = : (where г є N), then the value of ут is : 
log y 4 > = r Ы 

(а) 3 (5) 4 (© 5 (4) 10 

79. In which of the following intervals does — — + — — lie 
1081/201/3) 1081/501/3) 
(4) (1,2) (Ъ) (2,3) (с) (3,4) (4) (4,5) 
: 1 
80. If sin0 = AG + ana sin ЗӨ = їе + ij then К + 615 equal (0: 
2 a 2 a? 
(a) 3 (b) 4 © 5 (4) -4 


81. Complete set of real values of x for which 108 (2х3) (x? — 5x — 6) is defined is : 


(a) (39) Ф) (6%) (c) (3.6) (d) БӘ 
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242 
1. The values of ‘x’ satisfies the equation Ac X. =1 (is/are) : 
log x - 2(log x) 


(where log is logarithm to the base 10) 


1 1 3 d) 410 
(а) —— (b — (© 310 (4) 
Jio › 156 
2. If log, x =b for permissible values of a and x then identify the statement(s) which can be 
correct? 


(a) If aand b are two irrational numbers then x сап be rational. 
(b) Ifarational and b irrational then x can be rational. 
(c) Ifa irrational and b rational then x can be rational. 
(d) Ifarational and b rational then x can be rational. 
З. Consider the quadratic equation, (огу 8) x? - 10810 5) x = 2008210)! - x. Which of the 
following quantities are irrational ? 


(a) Sum of the roots (b) Product of the roots 
(c) Sum of the coefficients (d) Discriminant 
4. Let A - Minimum (х2 -2х-7), x e R and B = Minimum (x? -2х-7),хє12, o), then: 
(а) 108(в-А)(А + B) is not defined (b) А+В=13 
(c) loggg.4j A <1 (9) log(24.5 A» 1 


ҮШ mm "REN ш | 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
Let 1083 N =% +В 
logs N =а +В; 
log; N =a3 +Вз 
| Where од, a» and о.з are integers and f, Ёо, Вз =[0, 1). 


1. Number of integral values of № if у =4anda, = 2: 


(a) 46 (b) 45 (c) 44 (d) 47 

2. Largest integral value of N if a, =5, a, = Запа аз = 2. 
(а) 342 (b) 343 (c) 243 (d) 242 

3. Difference of largest and smallest integral values of N if a, = 5, a2 = 3and аз = 2. 
(a) 97 _ (b) 100 (c) 98 (d) 99 


Paragraph for Question Nos. 4 to 5 
If log;o| x? + y?|-logio| x? -xy +у 21+ logio| x? -y?|- logyo] x? + ху + 21= 10810 221. 
Where x, y are integers, then 


4. If x 2111, then y can be: 


(a +111 (b +2 (c +110 (d) +109 
5. If y = 2, then value of x can Ье: 
(a) +111 (b) +15 (c) 42 (d) +110 


Paragraph for Question Nos. 6 to 7 


| Given a right triangle ABC right angled at C and whose legs are given 1 + 4log p (2p), 
1+ 210220082 P and hypotenuse is given to be 1+1082(4р). The area of A ABC and circle 


circumscribing it are Д; and A» respectively, then 


6. A + маа is equal to : 
T 


(a) 31 (b) 28 (© 34 Л TEC 
25p?A, +2) 
7. The value of 50 = 


1 43 
(b) 72 (с) 8-4 | m | 
| Answers | TES, 


mommenmem nm m | 
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Exercise-4 : Matching Type Problems 


If a =3(/8+2V7 -/8-2N7), b = (42) (30) + 36, then е (Р) 


value of log, b is equal to 


If a - (44 243 - J4- 243), b = 11+ 643 — 11-642 then 


the value of log, b is equal to 


If a = 13+ 2/2, b = 43-22, then the value of log, b is equal| (В) | 2 | 
t 


о 


i 47 +772 -1,Ь -47-473-1 V7? —1, then the value of log, bis 


equal to 


(О) 1 | 


В 
2 


None of these 


n ^ UO | Answers | Ber RN 


-onse nma m 


A>R;B>S;C>P;D>P | 
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Exercise-5 : Subjective Type Problems 


1. The number № = 6191040. 51081036 is а natural number. Then sum of digits of N is : 


2. The minimum value of ‘c’ such that log, (a182?) = log (89827) and log,(c - (b -a)*) =3, 
where а, b EN is: 


3. How many positive integers b have the property that log, 729 is a positive integer ? 


“ЭН -5 ; 
4. The number of negative integral values of x satisfying the inequality log | s) | 2. | < 015: 
Np = 
2 


х 


. = 
5. не x)(logio a) (log, 5) -3 19 10 = glogioo x *loga 2 (where a» 0, а= 1), then 


log; x = a +В, a is integer, В (0, 1), then а = 


4 p4 
6. Ilog 535. 9854+ 10855. then $ +b4 _ 
3 2 a?b? 


7. Let a, b, c, d are positive integers such that log, b -3 and log, d= 5. If (a-c) = 9. Find the 


value of (b — d). 
8. The number of real values of x satisfying the equation 
10810 М + x + 310810 1-х =2+10210 A-x? is : 
9. The ordered pair (x, y) satisfying the equation 
x? 214 6log, y and y? = 2* y+ 
are (хү, у; ) and (x2, y2), then find the value of log 2| x, x;y1y jl. 


10. Iflog; log; 474747 -1-alog; 2andlog;s 10815 V15/15/15/15 =1-blog,, 2,thena + b = 


11. The number of ordered pair(s) of (x, y) satisfying the equations 
logasx) 1 -2у +у?) + logq.y;(1 4 2x + x?) = 4апа log q4x) (1+ 2y) + 108 а-у) (1 + 2x) = 2 


224 


12. If log; n = 2and log, (2b) = 2, then nb = 
13. If log, x + log, у =2, апа x? + y =12, then the value of xy is : 


14. If x, y satisfy the equation, y* = x” and x = 2y, then x? + y? = 
15. Find the number of real values of x satisfying the equation. 


1 
log (4*" + 4)-log2(4* +1) = log, 5 2 
16. If x4, x204 > хз) are the two solutions of the equation 


33 
31082х _ 120х196) = log; B , then the value of x, – 2x? is: 
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21 =0, 
17. Find the number of real values of x satisfying the equation 95559” + 4x +3 = 0 
1 
18. If log; (log уз (log y; (x))) = zi find x. 
1/277} 


19. The value 1 — 07D _ 18: 
1+ 2 10810 (0.36) + 3 logio 8 


22 эг ни” 
9 
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17. Straight Lines 
18. Circle 

19. Parabola 

20. Ellipse 

21. Hyperbola 


Chapter 17 - Straight Lines 
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Exercise-1 : Single Choice Problems 


1. The ratio in which the line segment joining (2, — 3) and (5, 6) is divided by the x-axis 15: 
(a) 3:1 (b) 1:2 
(© 43:2 (d) 42:3 
2. IfL is the line whose equation is ax + by = c. Let M be the reflection of L through the y-axis, and 


let N be the reflection of L through the x-axis. Which of the following must be true about M and 
N for all choices of a, b and c ? 


(a) The x-intercepts of M and N are equal 
(b) The y-intercepts of M and N are equal 
(c) The slopes of M and N are equal 
(d) The slopes of M and N are reciprocal 
3. The complete set of real values of “а” such that the point P(a, sina) lies inside the triangle 
formed by the lines x - 2y + 220; x+y =0and x -y - 1-0 is: 


п пл T 2л 
© (8244) e (25) (28 
© (ол) (4) НЫ 


4. Letmbe a positive integer and let the lines 13x + 11у = 700and y = mx – 1 intersect in a point 
whose coordinates are integer. Then m equals to : 


(а) 4 (b) 5 (c) 6 (d) 7 


5. fP =| L,p [o =| La (2) 
Xp 3, х, 


where x, = 0, denotes the k™ terms of a Н.Р for є N, then: 


268 


10. 


11. 
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2.2.2 
(a) ar. (APQR) шин эн XC -3)? + (q-r)? + (r р)? 


(b) APQR is a right angled triangle 

(c) the points P Q, R are collinear 

(d) None of these 

If the sum of the slopes of the lines given by x? ~ 2сху -7y = 015 four times their product, 
then c has the value : 


(a) 1 (b) -1 (с) 2 (d) -2 


· A piece of cheese is located at (12, 10) in a coordinate plane. A mouse is at (4,-2) and is running 


up the line y = -5х + 18. At the point (a,b), the mouse starts getting farther from the cheese 
rather than closer to it. The value of (a + b) is: 

(a) 6 (b) 10 

(c) 18 (d) 14 


« The vertex of right angle of a right angled triangle lies on the straight line 2x + y -10 = Oand 


the two other vertices, at points (2, -3) and (4, 1) then the area of triangle in sq. units is: 
(а) Ло (b) 3 (c) B (d) 11 


- Given the family of lines, a(2x + у + 4) + b(x - 2y —3) = 0. Among the lines of the family, the 


number of lines situated at a distance of V10 from the point М(2,-3)) is: 


(a) 0 (b) 1 
(c) 2 (d) ә 
Point (0,3) lies on or inside the triangle formed by the lines y - 0, x 4 y =8 and 


Зх - 4y +12 = 0. Then В can be: 

(a) 2 (b) 4 (c) 8 (d) 12 
If the lines x + y +1 = 0; 4х + Зу + 4 = Oand x + ay +В = 0, where o? + p? 
then: 

(а) а=1,В=-1 (b) «-1,-41 

(с) а--108-41 (d a =+1,8=1 


= 2, are concurrent 


12. A straight line through the origin ‘O’ meets the parallel lines 4x + 2y =9 and 2x + у =-6at 


13. 


14. 


points P апа Q respectively. Then the point 'O' divides the segment PQ in the ratio : 
(a) 1:2 (b) 4:3 (c): 2:1 (d) 3:4 


If the points (2a, a), (a, 2a) and (a, a) enclose a triangle of area 72 units, then co-ordinates of 
the centroid of the triangle may be : 


(a) (4, 4) (b) (-4, 4) (c) (12, 12) (d) (16, 16) 
Let g(x) = ах + b, where а < O and g is defined from [1,3] onto [0, 2] then the v. 
cot (cos^! (|sin x| + |cosx]) + sin"! (-|cosx| - | sin x|)) is equal to : 


(a) 501) (b) g(2) (c) g(3) 


alue of 


(d) &(1)+ g(3) 
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15. If the distances of any point P from the points A(a + b, a — b) and B(a — b, a + b) are equal, then 
locus of P is : 


(a) ах+ by 20 (b) ax-by =0 (c) Бх+ау=0 (d) х-у-0 
16. If the equation 4y? — 8а?ух? —Зау?х + 8x? = Orepresent three straight lines, two of them are 
perpendicular then sum of all possible values of a is equal to : 
3 -3 
(a) = ъ = 5 - 
8 1 (с) 2 (4) -2 
17. The orthocentre of the triangle formed by the lines x -7y +6 = 0, 2x - 5y - 6-0 and 
7x *y -8-0is: 
(а) (8 2) (b) (0, 0) © (1,1) (4) (28) 
18. All the chords of the curve 2x? + Зу? — 5х = 0 which subtend a right angle at the origin are 
concurrent at : 
(a) (0,1) (b) (1,0) (с) (-1,1) (d) (1, -1) 
19. From a point P = (3, 4) perpendiculars РО and PR are drawn to line Зх + 4y -7 = 0 and а 
variable line y –1 = m (x –7) respectively, then maximum area of APQR is : 
(а) 10 (b) 12 (с) 6 (d) 9 
20. The equation of two adjacent sides of rhombus are given by y = x and y - 7x. The diagonals of 
the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is : 
10 20 40 50 
(a — = З Е 
3 (b) 3 (c) 3 (d) 3 


21. The point P(3, 3) is reflected across the line у = —x. Then it is translated horizontally 3 units to 
the left and vertically 3 units up. Finally, it is reflected across the line y = x. What are the 
coordinates of the point after these transformations ? 


(а) (0, -6) (b) (0, 0) 
(с) (-6 6) (d) (-6, 0) 


3t? а 
22. The equations х = t? +9 ап y = x + 6 represents a straight line where t is a parameter. 


Then y-intercept of the line is : 
@) - (b) 9 © 6 (4) 1 


23. The combined equation of two adjacent sides of a rhombus formed in first quadrant is 
7x? — 8xy + y? = 0; then slope of its longer diagonal is : 


1 1 
== -2 ) 2 = 
(9-2 (b) (c (d) 5 


24. The number of integral points inside the triangle made by the line 3x + 4y -12 = 0 with the 
coordinate axes which are equidistant from at least two sides is/are : 


(an integral point is a point both of whose coordinates are integers.) 


(a) 1 (b) 2 (с) 3 (d) 4 
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25. 


26. 


27. 


28. 


29. 


зо. 


31. 


32. 


33. 
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The area of triangle formed by the straight lines whose equations are у = 4x + 2, 2y = x + 3and 
x=Ois: 
15 
1 сэ 
@ = ь X2 @ d @ = 
742 28 28 
In a triangle ABC, if A is (1, 2) and the equations of the medians through B andC are x * y =5 


and x = 4 respectively then B must be : 


(a) Q, 4) (b) (7,-2) (с) (4,1) (4) (-2,7) 
The equation of image of pair of lines y =|х - 1| with respect to y-axis is : 
(a) x^-y*-2x4120 (b х2-у2-4х+4=0 
(c) 4x? - 4x -y? «1-0 (d х2-у2-2х-1-0 
If P, Q and R are three points with coordinates (1, 4), (4, 5) and (m, m) respectively, then the 
value of m for which PR + RQ is minimum, is : 
(а) 4 (b) 3 ой (à 7 
8 2 
The vertices of triangle ABC are А(-1, -7), B(5, 1) and C(1, 4). The equation of the bisector of 
the angle ABC of AABC is : 
(а) y+2x-11=0 (b) х-7у-2-0 
(© у-2х-9-0 (d) y+7x-36=0 
If one of the lines given by 6x? – xy + Жу? = 0is 3x + 4y -0,Шепс- 
(a) -3 (b) -1 (с) 3 (d) 1 
The equations of I4 and L, are у = mx andy = nx, respectively. Suppose L, make twice as large 


of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does [2 
and that 4 has 4 times the slope of L;. If L, is not horizontal, then the value of the product (mn) 


equals: n 
v2 -y2 

(a) T (b) 2 

(© 2 на (4) -2 


Given A (0, 0) and B (x, y) with x e (0,1)and y > 0. Let the slope of the line AB equals ту. Point 
C lies on the line x = 1such that the slope of BC equals m» where 0 < m» < m. If the area of the 
triangle ABC can be expressed as (m, -m2)f (x), then the largest possible value of f(x) is: 


(a) 1 (b) 1/2 
(с) 1/4 (d) 1/8 
If non-zero numbers а, b, c are in Н.Р, then the straight line X , Y 


а T b * : = 0 always passes 
through a fixed point, co-ordinate of fixed point is : 


(a) C12) (b) (-1,-2) © @-2 @ (1 z) 


| Straight lines 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 
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E * r т = = 0 represent pair of straight lines and slope of one line is twice the other, 
then ab: h? is: 
(0 925 (b) 8:9 () 1:2 (d) 2:1 


Statement-1: A variable line drawn through a fixed point cuts the coordinate axes at A and B. 
The locus of mid-point of AB is a circle. 


because 
Statement-2: Through 3 non-collinear points in a plane, only one circle can be drawn. 


(a) Statement-l is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 


A line passing through origin and is perpendicular to two parallel lines 2x + у + 6 = 0 and 
4x + 2y – 9 = 0, then the ratio in which the origin divides this line segment is : 


(a 1:2 (b) 1:1 
(с) 5:4 (d) 3:4 
If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex are (-1, 2) 


and (3, 2), then the centroid of the triangle is : 


7 1 7 7 17 
oh) okha өш) ө (з) 


The diagonals of parallelogram PQRS are along the lines x + Зу = 4and бх-2у = 7. Then PQRS 
must be : 

(a) rectangle (b) square 

(c) rhombus (d) neither rhombus nor rectangle 

The two points on the line х+ y = 4 that lie at a unit perpendicular distance from the line 


4x + Зу = 10аге (ау, b ) and (a5, b2), then a +b +a, +b, = 
(a) 5 (b) 6 (с) 7 (4) 8 


The orthocentre of the triangle formed by the lines x + y = 1, 2x + Зу = 6and 4x - y + 4 = Olies 
in: 

(a) first quadrant (b) second quadrant 

(c) third quadrant (d) fourth quadrant 

The equation of the line passing through the intersection of the lines Зх + 4y =-5, 4x + бу = 6 


and perpendicular to 7x — 5у + 3 = 015: 
(а) 5х+7у-2=0 (b 5х-7у+2=0 
(с) 7х-5у-2-0 (d) 5х+7у+2=0 
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42. The points (2, 1), (8, 5) and (х, 7) Це опа straight line. Then the value of x is : 
35 
(a) 10 (b) 11 (c) 12 (4) 3 
43. Ina parallelogram РОК (taken in order), P is the point (-1, — 1), Qis (8, 0) and Ris (7, 5). Then 
$ is the point : 
(а) C14 Ф) C2,2) (9 (-2. a (4) C2,4 
44. The area of triangle whose vertices are (a, а), (a 1, a 1), (a+ 2, a)is: 
(a) a? (b 2a (с) 1 (d) 2 
45. The equation x? + y? — 2ху —1 = Orepresents : 
(a) two parallel straight lines (b) two perpendicular straight lines 
(c) a point (d) a circle 
46. Let A = (-2, 0) and В = (2, 0), then the number of integral values of a, a € [-10, 10] for which 
line segment AB subtends an acute angle at point C = (a, a+ 1)is : 
(a) 15 (b) 17 (c) 19 (d) 21 
47. The angle between sides of a rhombus whose 42 times sides is mean of its two diagonal, is 
equal to : 
(a) 300° (b) 45° (c) 60? (d) 90° 
48. A rod of AB of length 3 rests on a wall as follows : 
y 
A 
P 
O (0,0) в х 
Pisa point оп ABsuch that AP : РВ =1: 2 If the rod slides along the wall, then the locus of P lies 
on 
(а) 2x4 y +x -2 (b) Ax! + xy «xy +y? 24 
(© 4Ax?« y? -4 (d x?«y?-x.2y <9 
2 2 4 : : 
49. f% + E + = = 0 , represents pair of straight lines and slope of one line is twice the other. 


a 
Then ab : h? is : 


(a) 8:9 (b) 1:2 () 2:1 (d) 9:8 
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50. Locus of point of reflection of point (а, 0) wnt. the line yt = x + at? is given by (t is parameter, 
teR): 
(3) х-а-0 (b y-a=0 (© х+а=0 (4) у+а=0 


51. А light ray emerging from the point source placed at Ра, 3) is reflected at a point Q in the 
x-axis, If the reflected ray passes through R(6 7), then abscissa of Q is : 


@ 2 Q) 3 o 2 (d) 1 


52. If the axes are rotated through 60? in the anticlockwise sense, find the transformed form of the 
equation X^ -v^ =a": 


(з) X?«Y?-343 ХУ = 22? (Ы) X?«. Y? =a? 
© Y?-x? -2/3 ХҮ - 22? (d X3-v?42J/3 ХУ = 22? 
53. The straight line 3x + y -4- 0, x Зу - 4 = Oand x+ y = Oform a triangle which is : 
(3) equilateral (b) right-angled 
(с) acute-angled and isosceles (d) obtuse-angled and isosceles 


54. If т and b are real numbers and mb > 0, then the line whose equation is y = mx + b cannot 
contain the point: 
(a) (0,2005) (b) (2008, 0) 
(c) (0, – 2005) (d) (20, - 100) 

55. The number of possible straight lines, passing through (2, 3) and forming a triangle with 
coordinate axes, whose area is 12 sq. units, is: 
(3) one (b) two 
(c) three (d) four 

56. хү, x4, хз апау, y 3, Уз are both in G.P with the same common ratio then the points (ху, y; ), 
(xa, y 2) and (x, y 3) 
(3) lie on a straight line (b) lie on a circle 
(c) are vertices of a triangle (d) None of these 

57. Locus of centroid of the triangle whose vertices are (a cost, a sint), (bsint, — b cost) and (1, 0); 
where t is a parameter is : 
(а) Gx-D? + (By)? =a? -b° (b) (3х-1) + (3)? =a? +b? 
(© (3х+1)2 + (3y)? =а? +? (d) (3х+1)? +(3y)? =a? - p? 

58. The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate 
axes whose sum is —1 is : 


х х х у у 

= +: =— ——4 = == 2-- = -1апа — 

(a) 1ап * 1 (b) T and ^ .. 1 
= У _ = Жа 4 žiad = 

(0 —+==land #5 1 (9) 2 3 d"i 
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Let A = (3,2) and В = (5,1). АВР is an equilateral triangle is constructed one the síde of Ag 
remote from the origin then the orthocentre of triangle ABP is: 


ш (285-48) (b) (348299) 


2, 8 


Area of the triangle formed by the lines through point (6, 0) and at a perpendicular distance of 5 
from point (1, 3) and line y = 16in square units is : 


i251 1533,1 3) 
(c) (0585-348) (d) («195725 


(a) 160 (b) 200 (c) 240 (d) 130 " 
The straight lines 3x + y -4 = 0, x + Зу - 4 = Oand x + y = Oform a triangle which is : 
(a) equilateral (b) right-angled 
(c) acute-angled and isosceles (d) obtuse-angled and isosceles 
3 |. 

The orthocentre of the triangle with vertices (5, 0), (0, 0), В s£) 18: 

5 5 5 5 5 5 
(a) (2,3) (b) 355) (с) |5,—— (4) (3-5) 

2' 2/3 6' 243 2 43 


All chords of a curve 3x? - y? - 2x + 4y = 0 which subtends a right angle at the origin passes 
through a fixed point, which is : 

(a) (1,2) (b) (1-2) (c) (2,1) (d) (-2,1) 

Let Р(-1, 0), Q(0, 0), R(3, 34/3) be three points then the equation of the bisector of the angle 
ZPQR 18: 


(a) 33v y -o (b) x«43y =0 © У3х-у-0 (4) х+®у-о 


сайн: 
Lae 


Straight lines 
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1. 


3. 


5. 


Exercise-2 : One or More than One Answer is/are Correct 


A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its 
equation is/are : 


(а) 4х+5у-20=0 (b) 5x « 4y -20-0 

(с) 4х-5у-20-0 (d) 4x4 5y + 20-0 

‚ The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and (5, -6) 
is/are : 

(а) x24 (b х=5у-3 

(©) 2х+3у-12=0 (d) 22х+3у-92=0 


The value(s) of t for which the lines 2x + Зу = 5, t?x ety -6=0 and 3x - 2y -1 =0 are 
concurrent, can be : 

(a) t=2 (b) t=-3 

(©) (--2 (d) t=3 


. If one of the lines given by the equation ах? + 6xy + by? = 0 bisects the angle between the 


co-ordinate axes, then value of (а + b) can be: 

(a) -6 (b) 3 (c) 6 (d) 12 

Suppose ABCD is a quadrilateral such that the coordinates of A, B and С are (1, 3), (-2, 6) and 
(5, – 8) respectively. For what choices of coordinates of D will make ABCD a trapezium ? 


(a) (3, -6) (b) (6-9) (с) (0,5) (4) (3,-1) 


. One diagonal of a square is the portion of the line /3x + y = 24/3 intercepted by the axes. Then 


an extremity of the other diagonal is : 
(а) (1+ V3, 3 -1) () (1443, V3 +1) 
(0 (1-43, 43 -1) (d (1-3, 3-1) 


. Two sides of a rhombus ABCD are parallel to lines y = x + 2and y = 7х + 3. If the diagonals of 


the rhombus intersect at point (1, 2) and the vertex A is on the y-axis is, then the possible 
coordinates of A are: 


(a) (o. 5) © (0,0) © (0,5) (4) (0,3) 


. The equation of the sides of the triangle having (3, – 1) as a vertex and x – 4y +10 = 0 and 


бх + 10у — 59 = 0 as angle bisector and as median respectively drawn from different vertices, 
аге: 

(а) бх+7у-13=0 (b) 2х+9у-65=0 

(с) 18х-13у-41-0 (4) бх-7у-25=0 


- А(1,3) апа С(5, 1) аге two opposite vertices of a rectangle ABCD. If the slope of BD is 2, then the 


coordinates of B can be : 
(a) (4, 4) (b) (5,4) 
(c) (2,0) (d) (1, 0) 
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10. All the points lying inside the triangle formed by the points (1, 3), (5, 6), and (-1, 2) satisfy: 
(a) 3x+2y 20 (b) 2x+y+120 
(с) -2x+1120 (d) 2x+3y -1220 

11. The slope of a median, drawn from the vertex A of the triangle ABC is —2. The co-ordinates of 
vertices B and C are respectively (—1, 3) and (3, 5). If the area of the triangle be 5 square units, 
then possible distance of vertex A from the origin is/are. 
(а) 6 (b) 4 (© 242 @ 342 

12. The points А(0, 0), B(coso, sin a.) and С (cos, sin В) are the vertices of a right angled triangle if: 


‚ [а-В)_ „В. 
(а) sin 2?) (b) «(27 )- Ja 
(c) ex ( $=). 1 

2 2 


al- 51 
“lf 
| 


(a, с, d) (a, с) (b, c) 


(a, b, с) 


(b, c, d) (a, b, c, d) 
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Exercise 


-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 


The equations of the sides АВ and CA of a A ABC are x + 2y = 0 and x-y = 3 respectively. 
Given a fixed point P(2, 3), 


1. Let the equation of BC is x + py = q. Then the value of (p + q) if Pbe the centroid of the A ABC is: 


(4) 14 (b) -14 (с) 22 (d) -22 
2. If P be the orthocentre of А ABC then equation of side BC is : 
(a) у+5=0 (b) y-5=0 (с) 5у-1-0 (4) 5у-1=0 


Paragraph for Question Nos. 3 to 4 


Consider a triangle ABC with vertex A (2, - 4). The internal bisectors of the angles Band C are 
х+у =2and x - 3y = 6respectively. Let the two bisectors meet at I. 


3. If (a, b) is incentre of the triangle ABC then (a + b) has the value equal to : 
(а) 1 (b) 2 (c) 3 (d) 4 


4. If (x1, y, ) and (хэ, y 5) are the co-ordinates of the point B and C respectively, then the value of 
(ху X3 + Y1 y 3) is equal to : 


(a) 4 (b) 5 (c) 6 (d) 8 
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Exercise-4 : Matching Type Problems 


concurrent at: 


(B) | A point on the line x + у = 4 which lies at a unit distance| (Q) (-7, 11) 
from the line 4x + Зу =10is : 
(C) | Orthocentre of triangle made by lines x+y =1, (,-2) 


x-y+3=0,2x+y =7is 


Two vertice of a triangle are (5, -1) and (-2, 3). I 
orthocentre is the origin then coordinates of the third 
vertex are 


r=] \k=1 
(B) | The number of integral values of g for which) (Q) 
atmost one member of the family of lines given Ьу 
(1+ 23) х+(1-Ау+2+4%=0 (A is real 
parameter) is tangent to the circle 


х2 +у2 + 4gx + 18x + 17у + 4g? = Осап be 


Number of solutions of the equation] (R) 
sin 9x + sin 5x + 2sin? x = 1 in interval (0, л) is 


(С) 


If the roots of the equation x? +ax+b=0 | ($) 
(a,b eR) are tan 65? and tan70°, then (a+b 


equals. 


10 


М с М“ 


Exact value of cos40? (1 - 2sin10?) = 


| 
| 
(—1, 2) | 
(0, 0) 
2 
nf п Р 1 
op» Ea | = 30, then п is equal to e 
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Points (К,2-2К), (-k +1, 2k) and (-4-5,6-2К) (R) 


* collinear then sum of all possible real values o 
‘ , 18 


Value of У si (£) = 
АС 


k-3 


A>R;B> Q; C> 50-Р 


A>Q; B>R; COS; D>P 


A>Q; B>R; C55; РЭР 
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Exercise-5 : Subjective Type Problems 


1. If the area of the quadrilateral ABCD whose vertices are A(1, 1), B7, – 3), C(12, 2)and D(7, 21) 
is A. Find the sum of the digits of A. 

2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose 
one diagonal is 3x — 4y + 5 = 0 and one vertex is A(3, 1) is ax + by + c = 0. Find the absolute 
value of (a + b + c) where a, b, c are integers expressed in lowest form. 

З. If the point (а, a4) Нез on or inside the triangle formed by lines x?y + ? -2xy = 0, then the 
largest value of a is. 


4. The minimum value о (хү -х2)? + (12-41 - x? - 4х. )?] 2 for all permissible values of x, 


and x, is equal to a/b -c where a, b, c e N, then find the value of a+ b - c. 

5. The number of lines that can be drawn passing through point (2, 3) so that its perpendicular 
distance from (-1, 6) is equal to 6 is : 

6. The graph of x* = x?y ? is a union of n different lines, then the value of n is. 


7. The orthocentre of triangle formed by lines x + y —1 = 0, 2x + y - 1 = Oand y = Ois (h, К), then 
1 


k 

8. Find the integral value of a for which the point (2, a) lies in the interior of the triangle formed 
by the lines y = x, y =-хапа 2x + Зу = 6. 

9. Let A = (-1, 0), В = (3, 0) and PQ be any line passing through (4, 1). The range of the slope of 
PQ for which there are two points on PQ at which AB subtends a right angle is (Ay, А), then 
5 (№ + А) is equal to. 


10 


Given that the three points where the curve у = bx? – 2intersects the x-axis and y-axis form an 
equilateral triangle. Find the value of 2b. 


Cbapter 18 - Circle 


ав 


ў Exercise-1 : Single Choice Problems 
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GPS CIRCLE 


. The locus of mid-points of the chords of the circle x? — 2x + y 2. 2y «120 which are of unit 
length is : 


(а) (x-1)?+(y-1)? = b) (x-1)? +(y -0? =2 


(с) (x-1)? +(y-1)? = 


Ale Alw 


(4) (х-1)2+(у-1)? -2 


2. The length of a common internal tangent to two circles is 5 and a common external tangent is 


15, then the product of the radii of the two circles is : 
(a) 25 (b) 50 (c) 75 (d) 30 


3. A circle with center (2, 2) touches the coordinate axes and a straight line AB where A and B lie 


on positive direction of coordinate axes such that the circle lies between origin and the line AB. 
If O be the origin then the locus of circumcenter of AOAB will be: 


(а) xy 2xey үх! +y? b) ху=х+у-үх?+у? 
© ху+х+у =үх?+у? (d) ху+х+у+үх2+у2 =0 


4. Length of chord of contact of point (4, 4) with respect to the circle x? + y? -2x -2y -7 = 0 is: 


(а) 3 (b 342 © 3 (4) 6 
42 
. Let P, О, Е, S be the feet of the perpendiculars drawn from a point (1, 1) upon the lines 


х+4у 212; x - 4y +4= 0 and their angle bisectors respectively; then equation of the circle 
which passes through О, К, 5 is : 
(а) х?+у?-5х+3у-6=0 
(© x?«y?-5x-3y -6=0 


(b) x? 4 y? - 5x -3y «6-0 
(d) None of these 
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6. From a point 'P'on the line 2x + y + 4 = 0; which is nearest to the circle x? «y^ -12y + 35 = 0, 
tangents are drawn to given circle. The area of quadrilateral PACB (where 'С' is the center of 
circle and PA & PB are the tangents.) is : 

(a) 8 (b 410 (с) 19 (d) None of these 

7. The line 2x — y +1 = 015 tangent to the circle at the point (2, 5) and the centre of the circles lies 
on x — 2у = 4. The radius of the circle is: 

(а) 345 (b) 5/3 
(с) 2/5 (4) 542 

8. If A(cosa, sin a), B(sina, — cosa), С(1, 2) are the vertices of a triangle, then as a varies the 

locus of centroid of the AABC is a circle whose radius is : 


22 4 2 9 
а) 25 о үй © 2 @ |5 


9. Tangents drawn to circle (x — 1)? + (y —1)? = 5at point P meets the line 2x + у + 6 =OatQon 
the x-axis. Length PQ is equal to : 
(а) V12 (b) 410 © 4 (4) 415 
10. ABCDis square in which А lies on positive y-axis and В Нез on the positive x-axis. If Dis the point 
(12, 17), then co-ordinate ofC is : 


(a) (17, 12) (b) (17, 5) (с) (17, 16) (4) (15, 3) 

11. Statement-1: The lines у =тх+1-т for all values of т is a normal to the circle 
x? +у? -2х-2у-0. 
Statement-2: The line L passes through the centre of the circle. 


(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 

(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 

12. A(1, 0) and B(0, 1) are two fixed points on the circle x? + y? =1.C is a variable point on this 
circle. As C moves, the locus of the orthocentre of the triangle ABC is : 
(а) x?«y?-2x-2y «1-0 (5 х? +2 -х-у=0 
(© x?«y?-4 (а) х? *y* йе 2j 4120 

13. Equation of a circle passing through (1, 2) and (2, 1) and for which line x + y = 2is a diameter; 
is : : 
(a) х?+у2+2х+2у-11=0 (b) x+y? oe лу ый 
(© х?+у2-2х-2у+1=0 (d) None of these 
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14. The area of an equilateral triangle inscribed in a circle of radius 4 cm, is : 

(а) 12cm? > (b) 9/3 cm? 

(с) 8/3 cm? (d) 1243 cm? 


15. 


16. 


17. 


18. 


19. 


20. 


Let all the points on the curve x? + y? - 10x = 0 are reflected about the line y = x+ 3. The 


locus of the reflected points is in the form x? + у? + gx + fy +c = 0. The value of (g + f + c) is 
equal to : 


(a) 28 (b) -28 (c) 38 (d) -38 
The shortest distance from the line Зх + 4y = 25 to the circle x? + y? = 6x - 8y is equal to: 
(a) 7/5 (b) 9/5 (c) 11/5 (d) 32/5 


In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside 
the circle (x – 6)? + (y – 8)? = 25 is: 

(a) 10/3 (b) 10/5 

(c) 10/3 + T (d) 10+ 5л 


А circle is inscribed in an equilateral triangle with side lengths 6 unit. Another circle is drawn 
inside the triangle (but outside the first circle), tangent to the first circle and two of the sides of 
the triangle. The radius of the smaller circle is: 


(а) 1/43 (b) 2/3 

(с) 1/2 (4) 1 

The equation of the tangent to the circle x? + y? – 4x = 0 which is perpendicular to the normal 
drawn through the origin can be : 

(а) х-1 (b) x-2 (©) х+у=2 (d x-4 


The equation of the line parallel to the line 3x + 4y = 0 and touching the circle x? + y? = 9 in 
the first quadrant is : 

(a) 3x4 4у =15 (b) Зх+4у = 45 

(с) 3x+4y =9 (d) 3x+ 4y =12 


21. The centres of the three circles х?+у2-10х+9=0, х?+у? -6х+2у+1=0, 


22. 


х?+у?-9х-4у+2=0 


(a) lie on the straight line х-2у = 5 (b) lie on circle x? + y? = 25 

(c) do not lie on straight line (d) lie on circle x? +y? « x «y -17 =0 

The equation of the diameter of the circle x? +y? + 2x — 4у = 4that is parallel to Зх + 5y =4 
is: 

(а) 3x4 5y 2-7 (b) 3x+5y =7 


(с) Зх+5у =9 (d) 3x+5y =1 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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There are two circles passing through points А(-1, 2) and B(2, 3) having radíus VS. Then the 
length of intercept on x-axis of the circle intersecting x-axis is : 

(а) 2 (b) 3 () 4 шя о, 

А square ОАВС is formed by line pairs ху = дапа xy +1=х+уУ уреге' 018 the origin. A Circle 
with centre C, inside the square is drawn to touch the line pair xy = 0 and another dide wiih 
centre С з and radius twice that of C; , is drawn to touch the circle C} and the other Їїле pair. The 
radius of the circle with centre С, is: 


42 2/2 
(a) — BE. (888 
V32 +1) i 3(/2 +1) 
У2 (4) 4241 
3(42 +1) 3/2 


The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and 
(3, 2) 15: 


(a) 8x? + 8y? -16x -13y =0 (b х2 +y?-4x-8y 419-0 

(с) х2 +у2 -4x-6y «11-0 (d х2 +y?-6x-6y +17 =0 

The equation of the tangent to circle x? + у? + 2gx + 2fy = Oat the origin is : 

(a) fx+gy=0 (b) gx+fy =0 (c) x=0 (4) y=0 

The line у = x is tangent at (0, 0) to a circle of radius 1. The centre of the circle is : 
: 11 1 1 : 1 4 1 1 

нв -219(2-2) ЕЕЕ 


(c) either (55 - 5) ог E +] (d) either (1, 0) ог (-1, 0) 


The circles x? + y? + 6x + бу =Oand x? + у? -12x -12y =0: 
(a) cut orthogonally (b) touch each other internally 
(c) intersect in two points (d) touch each other externally 
In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described. 
The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then 
the length AC equals to: 
š AB- AD 

(8 QESE S. (b) 

AB? + AD? AB + AD 

АВ. 

(с) УАВ-Ар (4) АВ 


VAB? – Ap? 
Radical centre of the circles drawn on the sides as a diameter of trian 
3x-4y «620, х-у+2=0апа 4x + Зу -17 = 0іѕ: 


gle formed by the lines 
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31. Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3x - 4y = 0, 
3x-4y = 5, 3x + 4y = Oand 3x + 4y - 7. 
Statement-2: A circle can be inscribed in a parallelogram if and only if it is a rhombus. 


(a) Statement-l is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 

32. If x = 3isthe chord of contact of the circle x? + y 2 = 81, then the equation of the corresponding 
pair of tangents, is: 


(а) x?-8y? + 54х+729 = 0, (b) х2-8у2-54х-729-0 
(© х2-8у2-54х-729-0 (4) х2-8у2-729 
33. The shortest distance from the line 3x + 4y = 25то the circle x? + y" = бх – 8y is equal to: 
7 9 11 7 
(a) 4 b) = 35 i. 
3 цаг © = 0) 5 


34. The circle with equation x? + y? =1 intersects the line y =7x + 5 at two distinct points A and 
B. Let C be the point at which the positive x-axis intersects the circle. The angle ACB is : 


(a) tani 2 (b) cot! (-1) (с) n1 (d) co $ 


35. The abscissae of two points A and B are the roots of the equation x? + 2ax — b? = 0 and their 
ordinates are the roots of the equation x?4 2px -4* = 0. The radius of the circle with AB as 
diameter is :: 

(а) Ja? «b? + p? +q? (b) Ja? +p? 
(c) b? +q? (d) үа? +b? +p? +1 

36. Let C be the circle of radius unity centred at the origin. If two positive numbers ху and хэ аге 
such that the line passing through (x; ,-1) and (xp, 1) is tangent to C then: 
(а) xx2-1 (b) хүхэ =-1 
(© 4 +x, =1 (d) 4x,x2 =1 

37. A circle bisects the circumference of the circle x? + у? + 2y -3=0 and touches the line x = y 
at the point (1, 1). Its radius is : 


3 2, (© 4/2 (d) 3/2 
(a) a (b) Яс: 


38. The distance between the chords of contact of tangents to the circle x? + y? + 2gx + 2fy +c =0 
from the origin and the point (g, f) is: 
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39. 


40. 


41. 


42. 


43. 


45. 
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в. ао 
(а) Jg? « f? (b) Vg? ef -с 


2 


(c) g?4 f*-c (d) Jg? + f? +с 
2]? + f? 24g? + f? 


If the tangents AP and AQ are drawn from the point А(3,-1) to the circle 
х?# У 3 eoi 2y -7 = OandC is the centre of circle, then the area of quadrilateral APCQ is : 
(a) 9 (b) 4 (с) 2 (d) non-existent 
Number of integral value(s) of К for which no tangent can be drawn from the point (k, К + 2)to 
the circle x? +y? - 4is: 

(a) 0 (b) 1 (с) 2 (d) 3 

If the length of the normal for each point on a curve is equal to the radius vector, then the curve : 
(a) isa circle passing through origin 

(b) isa circle having centre at origin and radius » 0 

(c) isa circle having centre on x-axis and touching y-axis 

(d) is a circle having centre on y-axis and touching x-axis 

A circle of radius unity is centred at origin. Two particles start moving at the same time from the 
point (1, 0) and move around the circle in opposite direction. One of the particle moves counter 
clockwise with constant speed v and the other moves clockwise with constant speed 3v. After 
leaving (1, 0), the two particles meet first at a point P and continue until they meet next at point 
Q. The coordinates of the point Q are: 


(a) (1,0) (b) (0, 1) 

(c) (0, -1) (d) (-1,0) 

A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight 
line lx + my + n = Owrt the variable circle has the equation: 

(а) x(my -n)-ly? =0 (5) х(ту+п)-1у2=0 

(с) х(ту-л)-1у7-0 (d) none of these 


. The minimum length of the chord of the circle x? + y? + 2x + 2y —7 = 0 which is — 


through (1, 0) is : 

(a) 2 (b) 4 © 242 (4) 45 

Three concentric circles of which the biggest is x? + y? = 1, have their radii in A.P If the line 
y = x +1 cuts all the circles in real and distinct points. The interval in which the common 
difference of the А.Р will lie is: 


1 1 2...9 
(а) (о) (b) (o (c) | m | (4) попе 
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46. The locus of the point of intersection of the tangent to the circle x? + y? = a?, which include an 
angle of 45° is the curve (x? + у2)2 = Aa? (x? + y? -a?). The value of Ais: 
(a) 2 (b) 4 
(c) 8 (d) 16 


47. 


48. 


49. 


50. 


А circle touches the line у = x at point (4, 4) onit. The length of the chord on the line x + y = Ois 
6/2. Then one of the possible equation of the circle is : 


(а) х2 +у2 +х-у+30=0 (b) х2 + у2 + 2х-18у + 32=0 

(© х2+у2 + 2х+18у «32-0 (d) x? y? -2x-22y «32-0 

Point on the circle x? + y? — 2x + 4y — 4 = O which is nearest to the line у = 2x +115: 
6 3 6 3 

(a) rex ` 1+-6,-2-2) 
J ws iur дэг: 
6 3 

(c) 2-3 (d) None of these 


A foot of the normal from the point (4, 3) to a circle is (2, 1) and a diameter of the circle has the 
equation 2x — y - 2 = 0. Then the equation of the circle is: 


(a) х2+у2-4у 42-20 (b x?«y?-4y «1-20 

(© х2-у2-2х-1-0 (d х?+у?-2х+1=0 

If (s 1) (ъ 1) (© 1 Jana à 2) are four distinct points on a circle of radius 4 units then, abcd is 
a с 

equal to: 

(a) 4 (b) 1/4 (c) 1 (d) 16 


| Answers | _ INE. 


Маа > 
„Заа САР 
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Exercise-2 : One or More than One Answer is/are Correct 


- Number of circle touching both the axes and the line x + y = 415 greater than or equal to : 


(a) 1 
(c) 3 


(b) 2 
(d) 4 


- Which of the following is/are true ? 


The circles x? + y? — 6x —6y +9 = Qand x? + y? + 6x + бу +9 = Oare such that : 
(a) They do not intersect 

(b) They touch each other 

(c) Their exterior common tangents are parallel 

(d) Their interior common tangents are perpendicular 


- Let ‘a’ be a variable parameter, then the length of the chord of the curve : 


(x зіп"! a)(x — cos! o) + (y - sin"! a)(y + cos! a) =0 


along the line x = 2 can not be equal to : 


2 Л 5 2 
(а) 3 (b) 6 (с) 4 (4) 2 


. If the point (1, 4) lies inside the circle x? + у? — 6х -10y + p = Qand the circle does not touch 


or intersect the coordinate axes, then which of the following must be correct : 
(а) p «29 (b) p»25 
(с) p>27 (d) p «27 


. The equation of a circle S, = 0 is x? + y? = 4, locus of the intersection of orthogonal tangents 


to the circle is the curve C, and the locus of the intersection of perpendicular tangents to the 
curve C, is the curve Со, then: 


(a) C, isa circle 

(b) C,, С» are circles having different centres 
(c) С, Сә are circles having same centres 
(d) area enclosed between С, and C, is 8л 


, If two distinct chords drawn from the point (р, 4) on the circle x? + y? = px + qy (where 


pq » 0) are bisected by the x-axis, Шеп: 
(а) р? =? (b) р? >q? 
© р? <8q” (d) р? > 842 


If а= max((x 2? + (у -3?) апа b=min{(x+2)? + (y -3)?} where х,у satisfying 


x? +y? + 8x –10у – 40 = 0, then: 
(а) a+b=18 $) a+b=178 (0) а-Ь=4/2 (d) а-ь-72,/2 
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8. The locus of points of intersection of the tangents to x? + y? = а2 at the extremeties of a chord 
of circle x? + y? =a? which touches the circle x? + y? – 2ах = O is/are : 
(а) у? =а(а-2х) (b) x? =а(а-2у) 
© x?«y? 2 (x-a)? (d) x? +y? = (у -а)? 

9. A circle passes through the points (-1,1), (0,6) and (5,5). The point(s) on this circle, the 
tangent(s) at which is/are parallel to the straight line joining the origin to its centre is/are 
(а) (1-5) (b) (51) (с) (-5,-1) (d) (-1,5) 

10. A square is inscribed in the circle x? + y? - 2x + 4y - 93 = 0 with the sides parallel to the 

co-ordinate axes. The co-ordinate of the vertices are : 


(a) (85) (b) (8,9) (с) (76,5) (d) (6-9) 


1.| (a, b, c, d) (a, c, d) (a, b, c) m 
7| (5,4) (a, c) (b, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
Let each of the circles, 
Sı ex^ «y^ +4у-1=0, $2 ax? +у? +6х+у+8=0, 
S3 2 x? +y? -4х-4у-37 =0 
touches the other two. Let P,, Pz, Р, be the points of contact of S, and 52, 52 and $5, 53 and $, 
respectively and Сү, C2, Сз be the centres of S; , $, S4 respectively. 


1. The co-ordinates of P, аге: 
(а) (2, -1) (b) (2,1) (с) (-2, 1) (d) (-2, -1) 
2. The ratio 21% (АВ PPs) 


— — ——7— js equal to: 
area (AC1C5C4) 


(a) 3:2 (b) 2:5 (с) 5:3 (d) 2:3 
3. P, and P4 are image of each other with respect to line : 
(а) у=х+1 (b) у=-х (©) y=x (4) у=-х+2 


Paragraph for Question Nos. 4 to 6 
Let A(3, 7) and B(6, 5) are two points. C : x? +у? —4x — 6y —3 = 015 a circle. 


4. The chords in which the circle C cuts the members of the family S of circle passing through A 
and B are concurrent at : 


23 23 
(а) (2,3) (b) (2. 2, (с) (a 2) (4) (3, 2) 
5. Equation of ће member of the family of circles S that bisects the circumference оЁ С is : 
(а) х2+у2-5х-1=0 (b) x?«y?-5x46y -1-0 
(© х2 +у2 -5х-6у-1=0 (d x? +y? +5х-бу-1-0 


6. If O is the origin and P is the center of C, then absolute value of difference of the squares of the 
lengths of the tangents from A and B to the circle C is equal to : 


(a) (AB)? (b) (ОР)? (с) |(AP)* -(ВР)?| (d) (АР)? + (ВР)? 
Paragraph for Question Nos. 7 to 8 


Let the diameter of a subset S of the plane be defined as the maximum of the disais 
between arbitrary pairs of points of S. 


7. Let $ = {(х,у): (у -x) 0x * y 2 0, x^ + y? < 2}, then the diameter of $$: 
(8) 2 a © 42 (d) 245 
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8.16: S={(%y):(W5-Dx-V10+2V5 у 20, (/5-1) x+ 11041245 y 20, x? «y? <9 


then the diameter of S is : 


(а) 3645 -i (b 35-1 (© 3/2 (d) 3 


Paragraph for Question Nos. 9 to 10 


Let 4 , L2 and L4 be the lengths of tangents drawn from a point P to the circles x? « y? =4 
x? +y? — 4x =Oand x? + y? — 4у = Orespectively. If Lf = [2 12 + 16then the locus of P are 
_ the curves, С, (a straight line) and C, (a circle). 


9. Circum centre of the triangle formed Ьу С, and two other lines which are at angle of 45? with C, 
and tangent to C» is : 
(а) (1,1) (b) (0,0) (с) C1-1) (d (22) 
10. If 51,52 and S are three circles congruent to C; and touch both C, and Сз; then the area of 
triangle formed by joining centres of the circles S}, S; and S; is (in square units) 
(a) 2 (b) 4 (с) 8 (d) 16 


E. 


EC | Answers | МЕ — M 
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Exercise-4 : Matching Type Problems 


(С) 


(D) 


(B) | The angle between the lines joining the origin to the 


(C) | Two parallel tangents drawn to given circle are cut by a 


(D) | Achord is drawn joining the point of contact of tangents 


Соїитп- 


The triangle РОВ is inscribed in the circle x? + y? -169, (P) 
If Q(5, 12) and R(-12, 5) then ZQPR is 


points of intersection of the line 4x + Зу = 24 with circle 
(x-3)? + (y - 9? = 25 

n/3 
third tangent. The angle subtended by the portion o 
third tangent between the given tangents at the centre is 


drawn from a point P to the circle. If the chord subtends 
an angle z/ 2 at the centre then the angle included 
between the tangents at P is 


A ray of light coming from the point (1, 2) is reflected at 
a point A on the x-axis then passes through the point 
(5, 3). The coordinates of the point A are : 


The equation of three sides of triangle ABC are x + y = 3, 
х-у=5 and Зх+у =4. Considering the sides as 
diameter, three circles Sj, S2, S4 are drawn whose 
radical centre is at : 


If the straight line x - 2y +1 = 0 intersects the circle 
х?+у 2 — 25 at the points P and Q, then the coordinate 
of the point of intersection of tangents drawn at P and Q 
to the circle is 


(-25, 50) 


The equation of three sides of a triangle are 
4x + 3y +9=0, 2х+3 = 0 and Зу -4=0. The circum 
centre of the triangle is : 


г 38 | Answers | _ UEBER. 


А-0,8-5,С- 5; рә 8 


721А-Р,В-»0:С--8:0- 5 
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Exerci 


se-5 : Subjective Type Problems 


1. Tangents are drawn to circle x? + y? =1 at its intersection points (distinct) with the circle 
x? + y? +(A-3)x-4 (24+ 2)y + 2.= 0. The locus of intersection of tangents is а straight line, 
then the slope of that straight line 15. 

2. ШЕ ar centre = the eree circles is at the origin. The equations of the two of the circles are 
x? +y? =1 апа x? +у2+4х+ 4y -1 - 0. If the third circle passes through the points (1, 1) 


and (-2, 1);and its radius can be expressed in the form of P, where p and q are relatively prime 
q 


positive integers. Find the value of ( р+9). 


З. LetS = {(х, у) |х, y eR, x? + y? -10x +16 = 0}. The largest value of can be put in the form 
= where т, n are relatively prime natural numbers, then m? + n? = 


4. In the above problem, the complete range of the expression x? + y? – 26x + 12у + 210 іѕ[а, b], 
then b ~ 2a = 


5. If the line y= "a xis tangent to the circle S at the point P(1, 1) and circle S is orthogonal to the 
circle x? + y? + 2x + 2y – 2 = 0, then find the length of tangent drawn from the point (2, 2) to 
circle S. 


6. Two circles having radii т and r, passing through vertex A of a triangle ABC. One of the circle 
touches the side BC at B and other circle touches the side BC at C. If a = 5and А = 30° find 


үп · 
7. A circle S of radius ‘a’ is the director circle of another circle S1. S, is the director circle of S » and 
so on. If the sum of radius of S, 5), S2, S4 .... circles is '2' and a = (К/К k), then the value of kis 


8. If rj and r, be the maximum and minimum iy of the circle which pass through the point 


(4, 3) and touch the circle х2 + у? = 49, then 1 x T MN 
2 


9. Let C be the circle x? + y? - 4x - 4y -1 = 0, The number of points common to C and the sides 
of the rectangle determined by the lines x = 2, x = 5, y = -1and y =5is P then find P. 


10. Two congruent circles with centres at (2, 3) and (5, 6) intersects at right angle; find the radius 
of the circle. 


11. The sum of abscissa and ordinate of a point on the circle x? + у?-4х+ 2y - 20 = O which is 


gis. 
nearest to 2,2 18: 


12. АВ is any chord of the circle x? + y? -6x - 8y -11 = O which subtends an angle 2 Z at (1,2). If 


locus of midpoint of ABis a circle x? + у? - 2ax - ~ у -c = 0; then find the value F- (44540 
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13. If circles x? + у? = c with radius /3 and x? + y? +ах+ by +c = Owith radius 46 intersect at 
two points A and В. If length of AB = Л. Find l. 


Chapter 19 - Parabola 
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Exercise-1 : Single Choice Problems 


1. Let PQ be the latus rectum of the parabola y? = 4x with vertex A. Minimum length of the 
projection of PQ on a tangent drawn in portion of parabola PAQ is : 
(a) 2 (b) 4 
(с) 2/3 (d) 242 

2. A normal is drawn to the parabola y? — 9x at the point P(4, 6). A circle is described on SP as 
diameter; where S is the focus. The length of the intercept made by the circle on the normal at 
point P is : 

17 15 

(a) a (b) 4 (с) 4 (d) 5 

3. A trapezium is inscribed in the parabola y ? = 4x, such that its diagonal pass through the point 
(1, 0) and each has length =. If the area of the trapezium be P, then 4P is equal to : 


(a) 70 (b) 71 (c) 80 (d) 75 
4. The length of normal chord of parabola y 2 = 4x, which subtends an angle of 90° at the vertex is 


(а) 643 (5) 742 (с) 842 (d) 942 
5. If b and c are the lengths of the segments of any focal chord of a parabola y? = 4ax. Then the 
length of semi-latus rectum is : 


bc 2bc 
bc. b. 
(а) b+c ©) b+c 
(с) ae (d) Ус 


6. The length of the shortest path that begins at the point (-1, 1), touches the x-axis and then ends 
at a point on the parabola (x -y)? =2(х+у -4),18: 


(а) 3/2 (b) 5 (©) 4/10 (d) 13 
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7. If the normals at three points Р, О, R of the parabola y? = 4ax meet in a point O' and S be its 


focus, then | SP| - | SQ] - | SR| is equal to : 
3 


eT о (b) a(SO') 
(© a(SO)* (d) None of these 
8. Let P andQ are points on the parabola y? = 4ax with vertex О, such that OP is perpendicular to 
4/3 „4/3 
OQ and have lengths r) and r, respectively, then the value of Xd ANTT 
n 273 +. г2/3 
(а) 16а? (b) a? (c) 4a (d) None of these 


9. Length of the shortest chord of the parabola y* = 4x + 8, which belongs to the family of lines 
(1+ Ау +(-1)x+20-A) = 0,1: 
(а) 6 (b) 5 (с) 8 (d) 2 


10. If locus of mid-point of any normal chord of the parabola : 


y? 


y? = 4xisx-a e 

where a, b, c є N, then (a+ b + c) equals to: 
(a) 5 (b) 8 (c) 10 (d) None of these 

11. Let tangents at P and Q to curve y 2 4x -2y + 5 = intersect atT. If S(2, 1)isa point such that 
(SP) (SQ) = 16, then the length ST is equal to : 
(a) 3 (b) 4 (c) 5 (d) None of these 

12. Abscissa of two points P and О on parabola у? = 8x are roots of equation x? -17x +11 - 0. Let 
Tangents at P and Q meet at point T, then distance of T from the focus of parabola is : 


(а) 7 (b) 6 (c) 5 (d) 4 
13. If Ax + By =1 а normal to the curve ay = x, then : 

(а) 4A?(1-aB) = aB? (b) 4A?(2+ aB) = ав? 

(© 442(1 + ав) +ав? =0 (d) 2А?(2-аВ) = ав? 


14. The equation of a curve which passes through the point (3, 1), such that the segment of any 
tangent between the point of tangency and the x-axis is bisected at its point of intersection with 
y-axis, is : 

(а) x-3y? (b x?-9y (© х=у2+2 (d) 2x -3y? +3 

15. The parabola y = 4- x? has vertex P. It intersects x-axis at A and B. If the parabola is translated 
from its initial position to a new position by moving its vertex along the line y = x + 4, so that it 
intersects x-axis at B and C, then abscissa of C will be : 

(a) 3 (b) 4 (с) 6 (d) 8 
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i itive x-axis 
16. A focal chord for parabola у? = 8(x + 2) is inclined at an angle of 60° with positivi and 


17. 


18 


; intersects 
intersects the parabola at P and Q. Let perpendicular bisector of the chord PQ in the 


x-axis at R ; then the distance of В from focus is : 
(а) 8 ш; 258 (9 16 @ 6/3 

3 3 3 : 
The Director circle of the parabola (у-2)? =16(х +7) touches the circle 
(x-1)? + (у +1)? = r?, then r is equal to : 
(a) 10 (b) 11 (© 12 (d) None of these 


« The chord of contact of a point A(x д, Уд) of y? = 4x passes through (3, 1) and point A lies on 


x? +y? = 52, Then: 
(а) 5x4 «24x, +11=0 (b) 13x2 «8x4 -21=0 
(с) 5x4 «24x, +61=0 (d) 13х2 + 21x4 -31-0 
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1. PQ is a double ordinate of the parabola y? = 4ax. If the normal at P intersect the line passing 
through Q and parallel to x-axis at G; then locus of G is a parabola with : 


(b) focus at (5a, 0) 
(d) length of latus rectum equal to 4a 


(a) vertex at (4a, 0) 
(c) directrix as the line x -3a = 0 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
Consider the following lines : 
L:x-y-1z20 
12: х+у-5=0 
13:у-4-0 
Let L, is axis to a parabola, L, is tangent at the vertex to this parabola and Гз is another 
tangent to this parabola at some point P. 


Let ‘C’ be the circle circumscribing the triangle formed by tangent and normal at pointy and 
axis of parabola. The tangent and normals at the extremities of latus rectum of this parabola 
forms a quadrilateral ABCD. 


1. The equation of the circle ‘C’ is : 


(a) x? +y?-2x-31=0 (b х2-у?-2у-31-0 

(© x? +y?-2x-2y -31=0 (d х2 +у? +2х+ 2у =31 
2. The given parabola is equal to which of the following parabola ? 

(а) у? =16/2 х (b х2--4/2у 

(с) у?--У2х (à y?-8/2x 


3. The area of the quadrilateral ABCD is : 
(a) 16 (b) 8 (c) 64 (d) 32 
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Exercise-4 : Matching Type Problems 


1. 
. 2 
(A) | The equation of tangent to the ellipse = + ^ = 1which ын 4 
25 16 
cuts off equal intercepts on axes is x - y = аућеге | а | 
equal to 
[e normal у -mx-2am-am? to the parabola| (Q) Уз 
y^ = 4axsubtends a right angle at the vertex if| m | equal 
to 
The equation of the common tangent to parabola| (R) 48 
2 = 4хапа x? = 4уі 
y nd x^ = 4y is x * y + — = 0, then kis equal to 
43 
An equation of common tangent to parabola y? = 8x, (S) 441 
and the hyperbola 3х2-у2-314х-2у РЕ 5 = 0, 
42 

then k is equal to 


Area of APQR is equal to 
Radius of circumcircle of APQR is equal to 


Distance of the vertex from the centroid of APQR is equal 
to 

Distance of the centroid from the circumcentre of APQR| (S) 
is equal to 


| 
| 
7 ^ CNN , | Answers | Эй ёс E s 


Аэ 5; ВР; Сә 0; р К 


АУР; Вә 0; Сә 5; рТ 
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$ Exercise-5 : Subjective Type Problems 77” 


1. Points A and Blie on the parabola у = 2x? + 4x – 2, such that origin is the mid-point of the line 
segment AB. If ‘I’ be the length of the line segment AB, then find the unit digit of 12, 
2. For the parabola у --х2,еса < Oand b > 0;P(a, - a?) and Q(b, - b°). Let M be the mid-point 


of PQ and R be the point of intersection of the vertical line through M, with the parabola. If the 
ratio of the area of the region bounded by the parabola and the line segment PQ to the area of 


the triangle PQR be È; where 1 and p are relatively prime positive integers, then find the value 
u 


of (2+): 
3. The chord AC of the parabola у? = 4ах subtends an angle of 90° at points В and D on the 
parabola. If points A, В,С and D are represented by (at?, 2at;), i =1, 2, 3, 4respectively, then 


lto+ 
find the value of eas : 
ip 035 


Chapter 20 - Ellipse 
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Exercise-1 : Single Choice Problems 


: 2 y2 
. If CF be the perpendicular from the centre C of the еШрзе B * T =1, on the tangent at any 


1 
point P апа С is the point where the normal at P meets the major axis, then the value of (CF - PG) 
equals to : | 
(а) 5 (b) 6 (с) 8 (d) None of these 


is | 2 2 
2. The minimum length of intercept on any tangent to the ellipse T + - = 1 cut by the circle 


x?4y? = 2515: 


(а) 8 (b) 9 (с) 2 (d) 11 
3. The point on the ellipse x? + 2y? = 6, whose distance from the line x + y = 7 is minimum is : 
(а) (2,3) (b) (2,1) (с) (1,0) (d) None of these 
4. If lines 2x + Зу = 10 and 2x - Зу = 10 аге tangents at the extremities of a latus rectum of an 
ellipse; whose centre is origin, then the length of the latus rectum is : 
110 98 100 120 
a) — -- © — ce 
(a) 27 ши 27 " 27 € 27 


2 „2 
5. The area bounded by the circle х2+у? = a? and the ellipse £ + T = 115 equal to the area of 
a 


another ellipse having semi-axes : 
(a) а+ЬапаЬ (b) a-banda (c) aand b (d) None of these 
2 
6. If F, and F, are the feet of the perpendiculars from foci S, and 5, of the ellipse Sad. eros 
25 16 


the tangent at any point P of the ellipse, then : 


(а) SA +522 >2 (b) 9А +522 23 (© SA +522 >26 (4)5Е-65,Е,28 
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7. Consider the ellipse 0 У? 21, where f(x) is a positive decreasing 


f(k? +2k+5) f(k+11) " 
function, then the value of k for which major axis coincides with x -axis 15: 


th 
(а) ke(-7, -5) (b) ke(-5,-3) (© ke(-3, 2) (d) None : ese 
Е 9 | ‚А | 
8. If area of the ellipse B * ын = 1 inscribed in a square of side length 542is A, then 2 equals to; 
b 

(а) 12 (b) 10 (о 8 @ и | 
9. Any chord of the conic x? + у? + ху = 1passing through origin is bisected at a point (p, q), then 

(p +q +12) equals to : 

(a) 13 (b) 14 () 11 (d) 12 


10. Tangents are drawn from the point (4, 2) to the curve x? + 9y? = 9, the tangent of angle 
between the tangents : 


T ace 438 @ (3, 
e = @ > © ^ 17 


Answers | ш 


ГЭ 46 ъ = 
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Exercise-2 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 


An ellipse has semi-major axis of length 2 and semi-minor axis of length 1. It slides between 


the co-ordinate axes in the first quadrant, while maintaining contact with both x-axis and 
y-axis. 


1. The locus of the centre of ellipse is : 


(а) х2+у? =3 (b x? +y? =5 
(0 (x-2? + (у -1)2 =5 (d (x-2)? + (у -1)? =3 
2. The locus of the foci of the ellipse is : 
(а) х?2+у?+ 2+3: 216 (b) х2 ку2 ld -2/344 
y x" y 
2 2 1 1 2 2 1 1 
(© x" «y -—;-—-23«4 (d x?-y?4— -— - 24344 
x“ y х у 


Paragraph for Question Nos. 3 to 5 


A coplanar beam of light emerging from a point source have the equation 
Ax-y + 2(1+A4)=0, V AER; the rays of the beam strike an elliptical surface and get 
reflected inside the ellipse. The reflected rays form another convergent beam having the 
equation их — y + 2(1- u) = 0, V p ER. Further it is found that the foot of the perpendicular 
from the point (2, 2) upon any tangent to the ellipse lies on the circle x? + y? -4y -5- 0 


3. The eccentricity of the ellipse is equal to : 


1 2 1 
(a) B (b) 


1 
— (с) = d) = 
43 3 Ч) 2 
4. The area of the largest triangle that an incident ray and corresponding reflected гау can enclose 
with the major axis of the ellipse is equal to : 


(а) 4/5 Ф) 45 
(с) 3/5 (4) 2/5 
5. The least value of total distance travelled by an incident гау and the corresponding reflected ray 
is equal to : 
(a) 6 (b) 3 
(© 45 (4) 2/5 


- Answers | 


отете 
йн 
РС 
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Exercise-3 : Matching Type Problems 


— . Column-t 


Р(4соѕф 2sind) is a normal to the circle 
x? yt -8х-4у = O then © may be 


The eccentric angle(s) of a point on the ellipse| (Q) 
x? + Зу? = бага distance 2 units from the centre of the 
ellipse is/are 


The eccentric angle of point of intersection of the ellipse} (В) 

x? + 4y? = 4and the parabola x? +1 = y is 

If the normal at the point P(414 сов0, -/5 зїп Ө) to ће) (S) 
2 2 

ellipse DS * = =1 intersect it again at the point 


Q(4/14 cos 20, V5 sin 20), then Ө is 


| 0 «ala 


| L|A2PRBARS;COP;DAQ 


ить - 


ы 
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1. For the н + a =1 
. 5.29 Let О be the centre and S and S' be the foci. For any point P on the 
ellipse the value of PS. PS'd? (where d is the distance of О from the tangent at P) is equal to 
: 2 4 
2. Number of perpendicular tangents that can be drawn on the ellipse = + У_ =1 from point 
16 25 


(6, 7) 15 


Qaa 


Cbapter 21 - Hyperbola 
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HYPERBOLA 
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1. The normal to curve xy - 4at the point (1, 4) meets the curve again at : 
(а) (-4-1) (b) & -) 2 (-16 zl (d 1-4 


2. Let РО: 2x + y + 6 = 0 is a chord of the curve x? – 4y? = 4, Coordinates of the point R(a, В) 
that satisfy a? + B? —1 < 0; such that area of trianlge PQR is minimum; are given by : 


^ (23) (£3) 


457 45 
2. 1 2 -1 
B cm (à) (2, 2) 
9(2 5) J’ Js 
х2 у? ^ 
3. If y = mx + с be a tangent to hyperbola X NT EDS = 1, then least value of 16m 
equals to: 
(a) 0 (b) 1 (с) 4 (d) 9 


2° 2 
4. Let the double ordinate PP' of the hyperbola T a = 1 is produced both sides to meet 
asymptotes of hyperbola іп Q and Q’. The product (РО) (PQ") is equal то: 
(a) 3 (b 4 (с) 1 (d) 5 
5. If eccentricity of conjugate hyperbola of the given hyperbola : 


I-D? «9 -2? - Ja - 5? + (у —5)2| =з 
is e', then value of 8e' is : 
(a) 12 (b) 14 (c) 17 (d) 10 
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я 
6. А normal to the hyperbola Pa - ЯГ = 1 Ваз equal intercepts on positive x and positive y-axes. If 
2 


2 
this normal touches the ellipse L + x = 1, then 3(a? + b?) is equal to : 
a 


(a) 5 (b) 25 (c) 16 (d) None of these 
7. Locus of a point, whose chord of contact with respect to the circle х? + y? = 4 is a tangent to 
the hyperbola ху = lis a/an : 
(a) ellipse (b) circle 
(c) hyperbola (d) parabola 


“ЭГ” 
8. Let the chord x cosa + y sina = p of the hyperbola a E = 1 subtends a right angle at the 


centre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is a 
tangent is d, then с is equal to : 


(a) 4 (b) 5 (c) 6 (d) 7 
9. If the tangent and normal at a point on rectangular hyperbola cut-off intercept а, a? on x-axis 
and b, b; on the y-axis, then ара» + b b, is equal to : 


(a) 2 (b) 3 () 0 (d -1 
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8- 15 2. 25 

) ye 1 =3|-2х+= 
Ede ыг АА 
cela LN 

(c) y -2 хэль7 (d) y 2-3 BU 7 


2. Tangents are drawn to the hyperbola x? — y? = 3 which are parallel to the line 2x + y + 8 - 0. 
Then their points of contact is/are : 


(a) (2,1) ($) (2,-1) 
(с) (-2, -1) (d) (-2, 1) 
3. If the line ax + by +c =0 is normal to the curve xy =1, then: 
(а) a>0,b>0 (D a>0,b<0 
(с) b<0,a<0 (d) a<0,b>0 
4. А circle cuts rectangular hyperbola xy = 1 in the points (хь, у„),г =1, 2, 3, 4then: 
(а) yiyzysy4 71 (b) xj xox4x4 =1 
(с) хүХ2ХїХд = Y1Y2Y3Y4 =-1 (d) yiy2yaya =0 


саит p Answers си. 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 


A point P moves such that sum of the slopes of the normals drawn from it to the hyperbola 
xy = 1615 equal to the sum of the ordinates of the feet of the normals. Let ‘P’ lies on the curve 


C, then : 
1. The equation of 'C' is : 
(а) х? = 4у (5) х2 =16у 
(с) x? =12у (d y?-8x . 


2. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangent 
intercepted between the co-ordinate axes, is : 


(а) x? = 4y (b) x? -2y 
(© х2+2у =0 (d) х?+4у=0 
3. Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as the 
vertex of C is : 
(a) 768/3 (b) 776/3 


(c) 76043 (d) None of these 
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у Ехегсіѕе-4 : Subjective Type Problems — 


2 y2 xy. 1 
1. Let y = mx + с be a common tangent pro^ aland t ood den килы 


т? 467. 


2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing througha 
given point is : 

3. Tangent at P to rectangular hyperbola xy = 2 meets coordinate axes at A and B, then area of 
triangle OAB (where O is origin) is : 
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22. Compound Angles 
23. Trigonometric Equations 
24. Solution of Triangles 


25. Inverse Trigonometric Functions 


Chapter 22 - Compound Angles 
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COMPOUND ANGLES 


m —————————— 


Exercise-1 : Single Choice Problems 


1. | cost Z -sint 7. : 
C 24 in 24 equals 
1 16-42 16-42 5+1 
(а) — хэлгүй ду eer 
72 D © — (4) 2-5 
2. If a sin x + b cos(c + x) + b cos(c — х) = a, а > a, then the minimum value of | cosc] is : 
2__2 2 3 в ae 2.8 
a^-a a? -a а“ -а 02-а 
(а) (b) (c) (d) 
b? 2b? 3b? 45? 


3. If all values of x є (a, b) satisfy the inequality tan x tan 3x «-1,х € (o. z) then the maximum 


value (b - a) is : 


л T T T 
ELS a 5 d) Z 
(a) 12 (5) 3 (с) 6 (а) л 
8 
4. J tan (r A) tan ((r + 1) A) where A = 36° is : 
rz 
(a) -10-tanA (b) -10+tanA (с) -10 (d) -9 
5. Let f(x) = 2cosec2x + secx + cosec x, then minimum value of f(x) for x € (o z) is : 
1 2 1 2 
) —— (© —— (4) 
ia J2-1 © Ba 42-1 4241 
6. The exact value of cosec10?-- cosec 50? — cosec 70° is : 
(a) 4 (b) 5 (с) 6 (d) 8 


7. и = Ja? cos? 0 - b? sin? 0+ Va? ѕіп20 + b? cos?0, then the difference between the 


maximum and minimum values of u? is given by : 


(a) 2(a? +b?) (b 24a? +b? (с) (a+b)? (d) (a - b)? 
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-у 1и 
8. If u, = sin(n0) sec" Ө, Уп = cos(n0)sec" Ө, п e N,n #1, then М шы. =н = 


Unt П Ул 
(a) -сог0- р tan(n0) (b) cot0 + : tan(n@) 
(c) тап0- > tan(n0) (d) -tan 0 + ——— ES 
9. If acos? За + bcos* а = 16соѕб а + 9cos? a is an identity, then 

(а) а=1,Ь=24 (b) a=3,b=24 () а=4Ь=2 (d) а=7,Ь =18 
10. Maximum value of cos x (sin x + cos x) is equal to : 

(а) /2 (b) 2 (©) SH (4) /2+1 

A 
11. jp eo -2 and cos A -8 ,0<A, B <= then tan A + tanBis equal to : 
sinB | cosB 
(a) (2 (b) Е o 395 угтав 
415 43 


12. Let 0 < a, f, y, < z where В and ү are not complementary such that 
2cosa + 6cosp +7 cosy + 9cos8 2 0 


and 2sina —6sinf + 7siny -9sin68- 0 | 
fou om where m and n are relatively prime positive numbers, then the value of 
cos (p + y) 

(m + n) is equal to : 

(a) 11 (b) 10 (c) 9 (d) 7 


1-sin0 1+ sin0 
+ ED 


- - is equal to : 
l- 510 1-sin6 


13. Г-л «0 < ==. theri 
(a) 2sec8 (b) -25ес0 (c) 28ес2 (4) -sec9. 
2 


3 3 r 
14. If A - eos and B = У", then : 
г=] r=] 


(a) A+B=0 (b) 2A+B=0 (с) A+2B=0 
15. In a APQR (as shown in figure) if 
х:у:2 = 2:3:6 then the value of ZQPR is : 


(a) (b) 


(d) 


wlia са 
tola Ala 


(c) 
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3 
2гт з у 
16. КА = V cost and В = 2л | 
2, 7 В X cos 5 ‚Шеп: 


r=1 


(8) Apen (b 2А-8-0 (0 А+2В=0 (d) A-B=0 


17. Let f(x) = sin x + 2cos? хур «хє 28 then maximum value of f(x) is : 
3 : 
(а) 1 ъ 3 5 
2 (с) 2 (4) 5 
27 
18. In AABC, ZC = гэ then the value of cos? А + cos? B – cosA . cosB is equal to : 


3 3 
(a) = z В 3 
4 0) = © 5 Op 


19. The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec?x = 6 in [0, 2л]: 


(a) 1 (b) 2 (с) 3 (4) 4 
20. If sin A, cos A and tan A are in G.P, then cos? A + cos? A is equal to : 
(a) 1 (b) 2 (с) 4 (d) none 
21. Range of function f(x) = sin(x + z) + cos(x -Е) 18: 
(а) [-42,42] (b 1-42(43-1),/2(43-13) 
(с) _УЗ+1 УЗ+1 (4) Ex S2 
42" 42 42 ' 42 


22. The value of 
tan(log › 6) tan(log 2 3) · tan lis always equal to : 
(a) tan(log 2 6) + tan(log 2 3) + tan 1 (b) tan(log, 6) – tan(log; 3) - tan1 
(c) tan(log 2 6) - tan(log? 3) + tan 1 (d) tan(log; 6) + tan(log › 3) - tan1 
23. In a triangle ABC, side BC -3, АС = 4and АВ = 5. The value of sin A + sin 2B + sin ЗС is equal 
to: ” 
(а) 24 (b) = © — (d) none 
25 25 
cosA совС + cos(A + B)cos(B +C) авай : 
“1809 plifies to : 
24. If A+B+C - 1805 then — Sc C —sin(A +В)соз(В+С) 
(a) -cotC (b) 0 (с) tanC (d) cotC 
.. sina-Siny .. y . 
TL simplifies to : 
25. If a + y = 2p then the expression — 7$ p 
(d) -cotp 


(a) tan (b) -tanp (c) coth 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 
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? > : sinx 
(a) sinx sin x sin x d) 
128sin *- 4 256 sin х 128sin > 512 15 
256 256 128 ale 
The value of the expression 
sin7a + 6sin 5a + 17 sin За + 12sina n 
à 2-1 al to : 
sin ба + 5sin 40  12sin 20. poen 5 шил 
45-1 У5-1 
a) 251 p) У5+1 ду 2282 (4) 
4 4 2 2 


In a triangle ABC if У tan? А= УлалА tan В, then largest angle of the triangle in radian will 
be: 
2n т т Зл 
(а) — b) = 3 d = 
3 (b) 3 (c) 2 (d) 4 
Which one of the following values is not the solution of the equation 
logis x| (| CoS x|) + 108 |созх| (| Sin x|) = 2 


7л 11x Зл Зл 
а) — -- = d) — 
(a) 4 (b) 4 (c) 4 (d) 8 
Range of f(x) = sin х--сов6 x is : 
1 13 3 
-,1 ЫБ; ЖЧ c -,1 4 3 
(a) E | (b) PH о [24] (4) 0,21 
ESL. MEM me nai TN 
1+ cosa sina 1+sina 
(a) E: (b) y (с) 1-y (d) 14 y 
вА 
tan? А cot? A : 
If - + — ——7— = psecA соѕесА + qsin A cosA, then : 
1«tan?A 1+сої?А 
(à р-2,4-1 (b р-14-2 © р-14--2  (d)p-2,q-.1 
2 1-5т0 1+sin@. 
If Ө lies in the second quadrant. Then the value of ие + үеэс is equal to : 
(a) 2sec0 (b) -2sec0 (c) 2cosec0 (d) 2 


34. If y = (sin Ө + cosec 0)? + (cos0 + sec)?, then minimum value of yis: 


(a) 7 (b) 8 (с) 9 (d) none of these 


35. If log; sinx – 108 з cosx – 108 3(1 – (ап х) – 1053(1+ (апх) =], then tan2x is equal to 


(wherever defined) 


3 2 
(a) -2 o2 | а (4 6 


www.jeebooks.in 


Compound Angles 5 5 | 319 
36. If sin Ө + cosec@ = 2, then the value of sin Ө + cosec®6 is equal to : 
(a) 2 (b) 25 (c) 28 (d) more than 28 
37. If tan? Ө + cot? Ө = 52, then the value of tan? @ + cot? 0 is equal to : 
(а) 14 (b) 15 
(с) 16 (d) 17 
38. The maximum value of log ›о (3sin x – 4cos x + 15) is equal to : 
(a) 1 (b) 2 (с) 3 (d) 4 
39. If x? + y? = 9 and 4a? + 9b? —16, then maximum value of 4a2x? + 952у? — 12abxy is : 
(a) 81 (b) 100 (с) 121 (d) 144 


40. If A = Jsin2- sin V3, B = 4cos2 — cos4/3, then which of the following statement is true ? 
(а) А апа B both are real numbers and A > В 
(b) Aand B both are real numbers and A « B 
(c) Exactly one of A and B is not real number 
(d) Both A and B are not real numbers 
41. The number of real values of x such that 
(2* + 2* -2cosx)(3*" + 375-7 + 2с05х)(5" х + 5*7" -2cosx) = 015: 


(а) 1 (5b 2 (с) 3 (d) infinite 
42. The equation e5?* —e^5* _ 4 = Ohas : 

(a) infinite number of real roots (b) no real roots 

(c) exactly one real root (d) exactly four real roots 


43. ff x «a < =, then the expression y 4sin* a + sin? 2a + 4cos? E EL equal to : 


(a 2+4sina (b) 2-4сова. (с) 2 (d) 2-4sina 
к ёс A к т 2 
44. (5 - sin [шо + cot z) 
w b) 4/2 (© 42 (4) 2/2 
У2 
45. tan(100?) + tan(125?) + tan(100?) tan(125?) = 
(а) 0 Ы 5 © -1 (4) 1 
46. If sin x + sin? x = 1, then cos? x + 2cos® х + cos* x = 
(a) 2 (b) 1 (c) 3 (a) 1 


2 
47. The maximum value of log ,(3x + 4y), if x? + у? =25is: 
(a) 1 (b) 2 (c) 3 (d) 4 
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49. 
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53. 
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55. 


56. 
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The number of values of 0 between -n and 2 that satisfies the equation 


5cos20 + 20525 +1 -018: 


(а) 3 (b) 4 (© 5 (d) 6 
Given that sinp = $, 0 <В < x and tanp > 0, then ((3sin(a + B) – 4cos(a + B)) cosec a is equal 
to: 
(a) 2 (b) 3 (c) 4 (d) 5 
The maximum value of sin(x + z) + ZE + z) for x € |o 4 is attained at x = 
(а) Z т т d Z 

12 (b) с (с) 5 (4) 2 
The values of ‘а’ for which the equation sin x (sin x + cos x) = а has a real solution are 
(а) 1-42 <а51+ 42 (b) 2-43sas2443 
(© 0<а<2+ 4/3 (d) = ргы 
The value of со$ 12° cos 24? cos 36? cos 48? cos 60? cos72? cos 84° is : 

1 1 1 1 

да b) — c) — d) — 
(a) 64 (b) 128 (с) 256 (9) 515 
The ratio of Фе maximum value to minimum value of 2cos? 0 + со80--118: 
(a) 32:7 (b 32:9 (с) 4:1 (d) 2:1 


If all values of x e (a, b) satisfy the inequality tan x tan 3x < -1, x € (o. z) then the maximum 


value (Б-а)18: 


T л л л 
— (b = (с) — 4) - 
@ 12 3 6 d 
If a regular polygon of ‘п’ sides has circum radius = К and inradius = г; then each side of 
polygon is : 
(а) (В +г) 63 (b) 2(R+r)tan (=) 
2n 2n 
(с) (Ё+т) (=) (d) 2(R +г) (х) 
2п 2п 
The value of cos12°+ cos 84°+ cos156°+ cos132? is: 
1 1 
= (b) -+ (с) 1 1 
(а) 8 2 (а) 5 


sin@ | sin(30) , sin(90) + 5110270) 2 


—— 4 et = 


cos(30) cos(98) соѕ(270) со8(810) 
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(a) sin(810) | b sin(800) 
дваа(808) со50 2cos(810) соз Ө 
(©) sin(810) (d) sin(800) 
cos(800) cos 0 cos(810) cos 0 
58. The value of{ sin) (4 + ее 15: 
9 
1 
(а) = (b 2 (© 1 (4) 43 
dy (xm). | 
59. If 3 = sin( 22) cos(xr) , then у is strictly increasing їп: 
(а) (3,4 (b) B 7) 2,3 
22 (с) (2,3) (d) 2 
60. Smallest positive value of Ө satisfying the equation 8sin Ө cos20 sin 30 cos40 = cos 69; is : 
(а) Z ia. . E 
T (b) 2: (c) 37 (d) None of these 


61. If an angle A of a triangle ABC is given by 3tan A + 1 = 0, then sin A and cosA are the roots of 
the equation 


(а) 10x? - 2/10x « 3-0 (b) 10x? -2/10x -3-0 
(с) 10x? + 2/10x 43-0 (d) 10x? + 2/10x -3- 0 
2 2 
62. If 015 an acute angle and tan 0 = EN then the value of comes Ө—дес 9 18: 
47 созес? Ө + sec? Ө 

(а) 3/4 (b) 1/2 (с) 2 (d) 5/4 
63. If 2cos0 + sin Ө = 1, then 7 cos0 + 6sin Ө equals 

(4) 1ог2 (b) 2013 (с) 2014 (d) 2016 
64. If sin Ө + созесӨ = 2, then the value of sin? Ө + совес 016 equal to : 

(а) 2 (b 24 (© 2 (d) more than 28 
65. If tan? 0 + cot? 0 = 52, then the value of tan” 0 + cot? 0 is equal to : 

(a) 14 (b) 15 (c) 16 (d) 17 
66. If ABCD is a cyclic quadrilateral such that 12tan А – 5 = бапа 5cosB + 3 = Othen tanC + tan D 

is equal to : л | 

= — © -= (а) -21 

(а) 12 0) 12 12 12 

67. ЕЛ <0 < = then Уха? 0 — sin? 0 is equal to : 
2 
(a) tanOsinO (b) -tan0sin6 (c) tan@-sin® (9) sin8 — tan 
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68. The value of sin 10^ sin 20° equals 


соѕ10°+ cos 20? 
(а) 2443 ©) 42-1 © 2-43 @ 42+1 
69. The expression cos 0 + sin Ө + 3sin? Ө cos? Ө simplifies to : 
(a) 0 (b) 1 (c) 2 (d) 3 


70 sinx+cosx sec? x+2 
sinx—-cosx tan?x-1 
1 9 2 4 2 
(а C (d) 
d tanx+1 ud 1+їапх е 1+ cotx l-tanx 
71. їр Cota + cot (270°+а) 


cot a — cot (270°+a) 


=, where x є (o z) 
2 


л 
— 2с05(135°+а) cos (315?-a) = Acos2a, where а € (o. z) then А. = 


(a) 0 (b) 1 (© 2 (d) 4 
72. The expression ne PORE tan Ё - 3 +1,@ (3 z) simplifies to : 
cosa -sina 4 4 4 


(a) cosec? E - a) (b) sec? (5 - a) (с) tan? (5 - 3 (d) cot? (5 - 3 


73. The value of expression SERO Orat ie 
2cos? a 4 
cos“ — 
2 
(a) 4 (b) 3 (с) 2 (d) 1 
74. cos 2a – соѕ За – cos4a + cos 5a simplifies to : 
(a) -4sin € sina cos? (b) 48 53 sina соз7® 
2 2 2 2 
a . 7а : а . 7a 
іп — sin — cosa 4 (d) -4sina cos— sin — 
(с) -4sin ? sin 2 5 ^ 


75. If tany = seca зесВ + tana tan f) then the least value of cos 2y is : 


1 1 
= - 0) == 
1 
76. If cosecx = = cot xX = ^d x € [0, 2r], then cosx + cos2x + cos3x +..... + cos100x = 
: -1 EE 43 
10 a (ar), 
77. The value of } соз (z) is equal to : 


r=0 


7 № _3 1 
(а) -7 Ы - © -5 E 
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78. The value of the expression 1— 451 10*sin70* ;... 
2sin 10° 
@ 1 Ы 2 (43 (d) E 


79. If x, y € апа satisfy (x + 5)? + (y 12)? = 14?, then the minimum value of x? +y’ is: 


(9 # (5) 1 () УЗ (4) /2 
80. If 6,, Ө and Өз are the three values of Ө є(0,2л| for which (апо =A then the value of 


0 0 
tan & tan— + tan- tan + ran 2 tan is equal to (A is a constant) 


(a) -3 (b) -2 (c) 2 (d) 3 
81. тапа =",a>b>Oandif0<a <", then (452 + [2 is equal to: 
a 4 a-b а+Ь 
) 2sina ) 2cosa " 2sina 4) 2cosa 
Vcos 20. cos 2a vsin 2a ysin 20. 


82. Minimum value of 3sin Ө + 4cos0 in the interval |o d 18: 


(а) -5 b) 3 () 4 (d) = 


п 
83. If f(n) = Į | совг,п e №, then 


г=1 


(а) |/(т)|>|/(п+1)| ©) FS) >0 (© f(4)>0 (d) [f< f(n + 1| 
2 959 
84. If tan A + sin A = p and tan A -sin A = q, then the value uer c is : 
(a) 16 (b) 22 (с) 18 (d) 42 


. i i к 
85. Let t = (sino) 5^, tz = (5іло)""", t3 = (соз @)°9°®,г„ = (cosa)? *, where a e(o z), then 


which of the following is correct 
(a) ёз >ti >t2 (b) t4 >t2 >ti (с) ty >t, >25 (d) t >t3 >» 


3 | ЖА. БА. | 
86. If cosA = >, then the value of expression 320872 sin is equal to : 


(a) 11 (b) -11 (©) 12 (d) 4 
1 : 
87. If cos(a + В) + sin(a - B) = O and tanB = 2009” then tan 3a is : 
(a) 2 (b) 1 (с) 3 (d) 4 


88. If 2* 2 3" = 6 ^, the value of = + 2 +1 is equal to : 


(a) 0 (b) 1 (с) 2 (d) 3 
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89. Let o, B be such that x < a - f < Зл 


a-p)... 
sina + sinp = -21 and cosa + cosp = _27 hen the value of < 5 Ji : 
65 65 6 
-3 3 6 (d) == 
(а) —— = ©) 65 
4130 ©) "R30 65 4 


90. If u = Ja? cos? 0 + b? sin? 0 + Va? sin? 0 + b? cos? 0 then the difference between maximum 
and minimum values of u? is : 


2 
(a) 2(a? +b?) (b) (a+b)? (© Wa? +b? (d) (a - b) 
n : r 
91. If P = (tan(3™ 0) -tang) and Q = XPO ® then 
4 со5(3'* 0) 
(a) Р=20 (b) P=3Q (с) 2P =Q (d) 3P =Q 
92. If 270°< 0 < 360°, then find 42» \/2(1 + cos0) 
Ө 
(а) -2 (5) (b) asin( 2) (c) + 248: (4) шиг 
93. If y =(sin x + cosx) + (sin 4x + cos4x)?, then : 
(а) у »0VxeR (D y zOVxeR 
(c) y «2-42 Vx eR (d) y = 2+ 42for some x cR 
94. If cosx + cosy + cosz =sinx+siny + sinz = Othen cos(x- y) = 
Л 
(а) 0 (b) E (© 2 (4) 1 
95. The exact value of cosec10°+ созес 50° – cosec 70° is : 
(а) 4 (b) 5 (с) 6 (d) 8 
96. If 270? « Ө < 360°, then find /2--/2(1--сов0): 


‚ (Ө : 3 . 0 0 
= — Ф) 2 n = +2sin— 
(a) 2sin{ 3 ) 251 4 (с) 51п 4 (d) 2cos 4 
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Exercise-2 : One or More than One Answer is/are Correct 


- Cot 12°- cot 24°. cot 28°: cot 32°. cot 48°. cot 88°=...... 
(а) tan 45° (р) 2 
(c) 2tan15?.tan 45?.tan75? (d) tan15?.tan 45°: tan 75° 


If the equation cot^ х- 2cosec?x + a? = 0 has at least one solution then possible integral 
values of a can be : 


(а) -1 (b) 0 (©) 1 (d) 2 


Which of the following is/are true ? 1 

(a) tanl»tan^!1 (b) sinl»cosl (c) їап1<їп1 (d) cos(cos1) » 7 
« Which of the following is/are +уе? 

(а) Іов, tan1 (b) log 9. (1 + tan 3) 

(с) 108 logo 5(с050 + sec) (9) log tanise(2sin 18°) 
. If sina + cosa = А2 = ,0<a < 2n, then possible values tan can take is/are : 

(а) 2-43 b) + () 1 (d) 43 

43 


. If 3sinf = sin (2a + В), then: 


(a) (cota + cot(a + B)) (cotB – 3cot(2a + В)) = 6 
(b) sinB = cos(a + В) т a 

(c) tan(a +В) = 2tana 

(d) 2sinf = sin(a + В) cosa 


. If sin(x + 20?) = 2sin x cos 40? where x e (0, 90°), then which of the following hold good ? 


(a) sec? = 6-42 (b) сог =2+ 13 (с) tan4x = 43 (d) cosec4x = 2 


. If 2(cos(x — y) + cos(y -2) + cos(z - x)) = -3, then : 


(a) cosxcosy cosz =1 

(b) cosx + cosy  cosz = 0 

(c) sinx+siny +sinz =1 

(d) cos3x + cos3y + cos3z = 12cosx cosy cosz 


9. If0«x« E and sin" x + cos" x > 1, then ‘n’ may belong to interval : 
(a) [1,2) (b) [3,4] (c) (-с,2| (d) [-1,1] 
10. If x = sin(a – В): sin(y - 5), y —sin(B- y) sin(a – 8), z = sin(y - a). sin(B — 8), then : 
(а) x+y+z=0 (b) х? +73 +23 „зу 
(© х+у-2=0 (d) x? +y? -23 = 3xyz 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19 


20. 
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If X = xcos0 — y sin, Y = xsin 0 + y cos@and X? + 4ХҮ + Y? = Ax? + By?,0 «0 < 7/2, then : 
(where A and B are constants) 


ын мг = шэг 
(а) цай” (b) inr (© A=3 (d) B--1 


If 2а = 2tan 10?4 tan 50°; 2b = tan 20? + tan 50? 
2c = 2tan 10? + tan70?; 2d = tan 20?4 tan70° 
Then which of the following is/are correct ? 
(а) a+d=b+c (b) а+Ь=с (© a»b«c»d | (d)a«b«c«d 


Which of the following real numbers when simplified are neither terminating nor repeating 
decimal ? 


(a) sin75?.cos75? | (b) log;28 (© log45-logg6 (d) 8 087? 
If a — sin x cos? x and р = cosx sin? x, then : 
(a) a-B>0; for all cin (0.3) (b) a -B <0;for all xin( 0,2) 
(c) a+ > O; for all xin( 0,7) (d) a +B <0;forallxin( 0,2) 
I7 < 0 < 1, then possible answers of 424 4/24 2cos 40 is/are : 
(а) 2cos0 (b) 2sin8 (с) -2sin0 (d) -2cos0 
If cot? а + cot? a + cota =1 then which of the following is/are correct: 
(а) cos2a tana. - 1 (b) cos2a-tana =-1 
(c) cos2a -tan 2a = -1 (d) cos2a -tan 2a - 1 
Ай values of x e (0,2 such that УЕ + SEAT 43 are 
2 sinx cosx 

Ed T (р 1 d) 37 
(a) T (b) T 36 (d) ТЭ 
По» 1 Ух eR, then а can be: 

sin® x+ cos? x 
(a) 3 (5) 4 (с) 5 (d) 6 


: 3 
.Ifx «(o £and sinx a Tit 


Let k = 10810 sin + 10810 cosx + 210810 cot x + 10810 tan x then the value of k satisfies 
(a) k=0 (5) k+1=0 (с) k-1=0 (d) К2-1-0 
If A,B,C are angles of a triangle ABC and tanAtanC = 3; tanBtanC = 6 then which is(are) 


correct : 
л {ап А 
== AtanB=2 с) —=3 d = 
(a) A 7 (b) tan (c) = (d) tanB = 2tan A 
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sin x — 
21. The value of 5X ^ Cosx |, equal to : 
sin? x 


(a) cosec?x (1 - cot x) (b) 1-cotx-* cot? x- cot? x 
(c) cosec?x — cot x — cot? x @ 4-25 
sin? x 
22. If f(x) = sin? x+ шах + = чо? [+ Яв : 
3 
10) 2 
(а) (5)-3 15). 2 л).3: a (2)-2 
| 5 (b f © Лас @ f(— 3 
23. The range of y = sin 4х —sin2x satisfies 
sin 4x + sin 2x 
(a) y 4) (b) y «(5.1 (с) у €(1,3) (d) y є(3,) 
24. If V2 cosA = cosB + cos? B and VZ sin A = sinB — sin? B, then the possible value of sin (A — B) 
is/are 
1 1 1 1 
a) - = = а) == 
(а) 2 (b) 3 (c) 2 (d) 3 
25. If a. > ——À Aa € R, then a can be 
sin? x + cos x 
(a) 3 (b) 4 (c) 5 (d) 6 
26. If cot? a + cot? а + cota = 1 then which of the following is/are correct 
(a) cos2a tana =1 (b) cos2a-tana =-1 
(c) cos2a -tan 2a = -1 (d) cos2a -tan 2a - 1 
Answer] mE 


(a, b, d) 
(a, c, d) 
(b, d) 


(a, b, c, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
| Letl = sin6, т = cos0 and п = tan 0. 


1. If 0 = 5 radian, then : 


(a) l>m (b) 1«т (c) l=m (d) none of these 
2. If 0 = -1042?, then : 

(а) n»1 (b n«1 (© n=1 (d) nothing can be said 
3. If 0 =7 radian, then: 

(а) [+т>0 (b) 1-т«0 (c) 1-т-0 (d) nothing can be said 


Paragraph for Question Nos. 4 to 6 


; : : Р 2т 
Let a, b, с are respectively the sines and р, д, г are respectively the cosines of а, a + ai and 


a+ San then : 
3 

4. The value of (a - b + c) is: 

(а) 0 (b) 2 (©) 1 (83 хонио diese 
5. The value of (ab + bc + ca) is : 

3 1 
-= -- d) -1 

(a) 0 (b) 4 (с) 2 (4) 
6. The value of (qc —гЬ)15: 

(a) 0 (b) = (c) 5 (d) depends on a 


Paragraph for Question Nos. 7 to 8 


Consider a right angle triangle ABC right angle at B such that АС = 484 4/3 and AB 21. А 
line through vertex A meet BC at D such that АВ = BD. An'arc DE of radius AD is drawn from 
vertex A to meet AC at E and another arc DF of radius CDis drawn from vertex C to meet AC at 
F. On the basis of above information, answer the following questions. 


7. хап А + cotC is equal to : 
(a) 43 (b 1 (© 2443 (d) 43-1 
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AC \. 
8. log ar (22) is equal to : 


(a) 42 (b) 1 (с) 0 (d) -1 
Paragraph for Question Nos. 9 to 10 


Consider a triangle ABC such that cot А + cot B + cotC = cot @. Now answer the following : 
9. The possible value of 0 is : 
(a) 60? 


(b) 25° (c) 35° (d) 45° 
10. sin(A -0)sin (B — 0)sin (C - Ө) =: 
(a) tan? 0 (b) cot? 0 (с) sin? 0 (d) cos? 0 
Paragraph for Question Nos. 11 to 12 
" Й 1+ соѕЅх + /1- соѕх 
Consider the function f(x) = ТА then 
100 41-4 cosx -41- cosx 
11. If x e (л, 2л) then f(x) is: 
(a) E + z) (b) E + z) (c) Е x] (d) E - i) 
12. If the value of (2) = а + bdc where a,b,c € М then the value of a+b + cis: 
(a) 4 (b) 5 (c) 6 (d) 7 


1. (9) 


11, (d) 


www.jeebooks.in 


Compound Angles 331 
—————— EE 


Exercise-4 : Matching Type Problems 


If(1+tan5°)(1+tan10°)....., 
‘К equals 


| (В) Sum of positive integral values of ‘a’ for which] (О) 2 
a? —6sinx-Sa<O0VxeRis 


4 
(84) -(a* єр 
а а* 


(С) | The minimum value of2— “ив 


(R) 5 


3 
Number of real roots of the equation > -k)? =0is 
k=l 


1 – ап2(л/4- х) 
1+ tan?(z/4 - x) 


5sinx -12cosx- 2| 
13 


| (A) | Maximum value of y = 


(B) | Minimum value of log 4 ( 


Minimum value of y = -2sin? x 4 cosx +3 


(C) 


Maximum value of y = 4sin? 0 + 4sin Ө cos0 + cos? 0 


cos 68? 

sin 56° sin 34° tan 22? 
The value of (cos65°+ 4/3 sin 5°+ соз 5°)? = Acos? 25°; еп! (Q) 3 
value of à be 


(A) | The value of equals to 


(B) 


www.jeebooks.in 


Е  .. к зло ыы 


| (С) | If cosA = 2 then the value of E sin sin is equal to 


| 16 25 81 16| (8 
(D | 1€7 log, {с + Slog, 22 + Slog, =: = 8then the value of a (5) 


| equals to 
| 


тес 1 
| If sin x + cosx = г. then |12tan х| is equal to 


(B) nae of values of 0 lying in’ (-2л,л) and satisfying) (О) 6 
ыг = (1+ cot 0) is 


| (C) | If 2- sin* x+ 8sin? x = a has solution, then с‹ can be 


(D) Number of integral values of х satisfying (S) 
log 4 (2x? + 5х + 27) -10#2(2х-1)>0 


5. Match the function given in Column-I to the number of integers in its range given in 
Column-II. 


(А) | /(х)= 2cos? х+ sinx - 8 


(B) | f(x) = sin? x + 3cos? х +5 


2 


(C) | f(x) = 4sin xcosx -sin x4 3cos? x 


(D) | f(x) = cos(sin x) + sin (sin x) 
7. 


ЖЕБЕ d Answers) _ S 


МА -» 5; ВЭ БК; Сә 9; Р-Р 


2.1АУЭР; Вә 0; Сә К; р 5 
3.A—S; 8-0, COT; DOR 
4.AR,T; BoP; С-Р,0,К, 0-0 


5.A—5Q; BOR; С-Р, DS 
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Ф Exercise-5 : Subjective Type Problems / ’ Ч“ 


sin 80? sin 65° sin 35° 
1. Let P = — — S > _ 8: 
sini a aln SU E niin then the value of 24P 18: 


2. The value of expression (1 - cot 23°)(1 - cot 22°) is equal to : 

З. If tan A and tan В are the roots of the quadratic equation, 4x? -7x + 1 = Othen evaluate 
4sin?(A + B) -7 sin(A + В). cos(A + B) + cos? (A + В), 

4. Ai A243 ...... As is a regular 18 sided polygon. B is an external point such that Aj A; // Is an 
equilateral triangle. If Ayg A; and А, Bare adjacent sides of a regular n sided polygon, then n = 


5. If 10sin^ а + 15с05 а = 6and the value of 9cosec*a + psec* ais S, then find the value of = 
2 


6. The value of{1 + tan 37 гап – + 1+ сап 57 tan — эт 1+ сап 22 гап 281, [ + tan 25 гап Я 
8 8 8 8 8 8 8 8 


7. If a = 2 then find the value zl - ta) 
7 cosa  cos2a 


8. Given that for a,b, c,d e R, if asec(200°) - ctan(200?) = d and b sec(200?) + d tan(200*) = c, 
ү. E 0 
then find the value of a tb +e +d” | дэр, 
bd -ac : 


9. The expression 2 со соз?" + cos £ + 22 simplifies to an integer P. Fínd the value of P. 


17 17 
sin 0 sin 20 + sin 30 sin 60 + sin 40 sin 130 


-tank0, where k є У, Find t 
sin 0 cos 20 + sin 30 cos 60 + sin 40 cos130 ere Кем. Find the 


10. If the expression 
value of k. 


11. Let a = sin 10°, b = sin 50°, с = sin70°, then вь( 5511 єр equal to 


12. If sin? Ө + sin iC + z), sin i 4 =") = asin БӨ. Find the value of 2 


13. If yaz tan 2” чег. = tan p" - tanq, then find the value of (p + q). 
^a cos2" 

14. If x = sec0 - tan 0 and y = cosec@ + cot 6, then y - x - xy = 

15. If cos18?- sin 18?- Vn sin 27°, then n = 

16. The value of 3(sin1 - cos1)^ + 6(sin1 + cos1)? + 4(sin® 1+ cos 1) is equal to 


17. If ГЭР” satisfy the equation gsin 2х+2с052 x + 3l- -sin 2x42sin? x - 28, then 


(sin 2a – cos 2a)” + 8sin 4a is equal to : 
8. The least value of the expression (sin 0 + cosec 0)?  (cos0 + sec0)? V0 eR is 
19. If tan 20° + tan 40? tan 80? – tan 60° = Asin 40°, then Ais equal to 
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20. If K° lies between 360° and 540° and К° satisfies the equation 


1 + cos10x cos 6x = 2cos? 8x + sin? 8x, then т = 


21. If cos20°+ 2sin? 55°=1+ J2sinK?, К Е(0, 90), then К = 
22. The exact value of созес 10°+ созес 50°—с05ес70° is : 
оу oj О 
соз 96°+ sin 96” . The last digit 


23. Let a be the smallest integral value of x, x > Osuch that tan 19x = cos96?- sin 96° 


ofais: 
sin 20? (4cos 20°+1) 
cos 20? cos 30? 


25. If the value of 2 + cos + cos + 223 = -; Find the value of l. 


24. Find the value of the expression 


26. If cos А = 3 and 656) = A Find k. 
+ 2 2 8 


27. Find the least value of the expression 3sin? x + 4cos? х. 
28. If tana and tanf are the roots of equation x?-12x-3- 0, then the value of 
sin?(a + В) + 2sin(a + В) cos(a + р) + 5cos?(a + f) is : 
cos 24? sin 162° 


29. The value of ———— —  ——— — + ————— — — — — + cos162? is equal to: 
? 7 2tan 33°sin257° sin18°—cos18°tan 9° Ч 


30. Find the value of tan 0 (1 + sec 20)(1 + sec49)(1-- sec 80), when Ө = aa 


31. If A be the minimum value of y = (sin x + cosex x)? + (cosx + sec x)? + (tan x + cot x)? where 
x e R. Find - 6. 


| Answers | 


Qaa 


Chapter 23 - Trigonometric Equations 
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Рон "IUD DIS DIM роса TS аана 


Exercise-1 : Single Choice Problems 


1. Let x and y be 2 real numbers which satisfy the equations 


5 
(tan? x - sec? y) = с — 3 and (-зес? x + tan? у) = a?, then the product of all possible value's 


of a can be equal to : 


=) -3 
0 b) — = 25 
(а) (5) 3 () -1 (д > 


2. The general solution of the equation tan?(x + y) + cot?(x - y) =1-2х- x? lieon the line is : 
(a) х=-1 (b х=-2 (с) y 2-1 (d) y 2-2 
3. General solution of the equation 


sin x + cosx = min {1, a? – 4а + 6} is: 
aeR 


пт л п 
а) —+(-1)"- (b) 2nn+(-1)"= 
(a) 2 (-1) 4 ^ 
1 
(c) nz + (1) 1 (4) пл+ ("а-а 
(where n e I, I represent set of integers) 
4. The number of solutions of the equation 


(a si зїп x СЕЗСЕ X cos? z) 5 3) +2=0in[0, 2x] is : 
2 2 2 2 


(a) 0 (b) 1 (с) 2 (d) 4 
5. Number of solution of tan(2x) = tan(6x) in (0, Зл) is : 
(a) 4 (b) 5 (с) 3 (d) None of these 


6. The number of values of x inthe interval [0, 5л] satisfying the equation 3 sin? x -7sinx «2-0 


is : 
(a) 0 (b) 2 (с) 6 (d) 8 
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7. The number of different values of Ө satisfying the equation cos @ + cos20 --1, and at the same 
time satisfying the condition 0 < Ө < 360° is : 
(a) 1 (b) 2 () 3 Ors 


1 { : 
8. The total number of solutions of the equation max (sin x, cos x) = 2 for x є (2n, 5л)іѕ equal to: 
(a) 3 (b) 6 (с) 7 (d) 8 


9. The general value of x satisfying the equation 
2cot? x + 243 cot x + 4cosec x +8 =Ois: (where n є I) 


-5 т Е: d) 2пл+2 
(а) пл 5 (b) nx+ t (c) 2лл 6 (4) 6 
10. The general solution of the equation sin? x + cos? 3x = 115 equal to : 
л 
5 (b х=пл+ F (с) x ^ ( 2 


(where n € I) 


11. Values of x between 0 and 2л which satisfy the equation sin xv 8 cos? x =1 are in А.Р whose 
common difference is : 


T T T 2n 


5 
12. Number of solutions of У cosrx = 5 іп the interval [0, 4n] is : 
r=] 


(a) 0 (b) 2 (с) 3 (d) 7 


13. General solution of 4sin? x 4 tan? x 4 cosec?x 4 cot? x-6=Ois: 
T л T л 
+= b) 2ne+— c) пл+— an 23 
(a) пл 1 (b) 4 ( 3 (4) пл а 
[where n є I] 


14. Smallest positive x satisfying the equation cos? 3x + cos? 5x = 8cos? 4х. cos? x is : 
(a) 15? (b) 18? (c) 22.5? (d) 30? 


15. The general solution of the equation sin’? х – с05100 x = 1 is (where n eI ): 
(a) 2пт+ 5 (b) пл- : (c) 2лл E (d) пл 

16. Number of solution(s) of equation sin Ө = sec? 40 in [0, д] is/are: 
(a) 0 (b) 1 (с) 2 (d) 3 

17. The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec?x = 6in 10, 2x] 
(a) 1 (b) 2 (с) 3 (d) 4 


18. The number of solutions of the equation 507 0 – 2sin? 9 1 = Owhich lie between 0 and 2nis: 
(a) 0 (b) 2 (c) 4 (d) 8 
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19. The smallest positive value of pfor which the equation cos(p sin x) = sin(p cos x) has solution in 


0<х<2л15: 
т т n 
oe b ale’ M. M 
(a) Ж (b) (c) 22 (d) —= >= 


2 
20. The total number of ordered pairs (x, у) satisfying | x| -| y |= 2and 555 -115: 


(а) 2 (b) 4 (0 6 (d) 8 


21. The complete set of values of x, x € (5 J satisfying the inequality cos 2x »|sin x| is : 


IT n 5r 
P | 1 i E 2 110 

REX TÉ Ж Эл 
(с) ( 2? =) u(x) (d) | тт] (35a) 


22. The total number of solution of the equation sin* x + cos х = sin x cos x їп [0, 27] is : 
(a) 2 (b) 4 (с) 6 (d) 8 
23. Number of solution of the equation sin - sin = 2in the interval [0, 2л], is : 
(а) 1 (b) 2 (с) 0 (d) Infinite 
24. In the interval Ё ‚| The equation log „ө cos 20 = 2һа$ 


(a) No solution (b) One solution (c) Two solution (d) Infinite solution 
25. If a and за are 2 distinct roots of equation acos0 + bsin Ө = C then cos(a + В) = 
2ab a? +b? a? -b2 
(b) (с) Ш 
ш a? «b a? -b° a? - p? aah 


иг m. Шо © +з 
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Exercise-2 : One or More than One Answer is/are Correct 


. If 2cos@ + 2/2 = 3sec0 where Ө e (0, 2л) then which of the following can be correct ? 


1 
1 | 1 Desi 
(a) cos@ = — b) tan0-1 с) sin02-— (d) cot 
J (b) tan (c) 2 
2. In a triangle ABC if tanC <Othen: 
(а) tanAtanB «1 (b) tanAtanB »1 
(c) tanA + ѓапВ + tanC «0 (d) tanA+tanB+tanC >0 
3. The inequality 4sin 3x + 5 > 4cos2x + 5sin x is true for x € 
Зл T бд 137 E d 
a -mT — с Ка --ү, — (4) ea acu 
@ | | œ 1-3. 21:24 14° 14 
4. The least difference between the roots of the equation 4cosx(2 -3sin? х) + cos2x «1-0 
VxeRis: 
(a) equal to = Бу; Se л (d) <^ 
хөн шанг © =; 3 


5. The equation cos x cos6x --1: 
(a) has 50 solutions in [0,100z] (b) has З solutions in [0, Зл] 


(c) has even number of solutions in (3,132) (d) has one solution in B d 


6. Identify the correct options : 


(а) 2238 „ого (2.28 (uj 2258 уена „Ме Din 
cos2a 8 48 cos 20. 48 48 
(c) Sin 20 орга ЕТ) (4) ср 58-23 
cos a 2 cosa 48 ' 48 
7. The equation sin* x + cos? x + sin 2x + К = 0 must have real solutions if : 
(а) К=0 (b) <> 
3 1 1 3 
-Sepe (d) --sksz- 
А» ш 2 


8. Let f(0) = (ss 0- cos | co 0- 223 co 0- сов ко - cos =) then : 
8 
(a) maximum value of f(0) V 0 € R is i 
(b) maximum value of f(6) V 0 e Ris à 


1 
(c) / (0) = 8 
(d) Number of principle solutions of f(0) = 015 8 
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:.2 14 52 2 
sin“ 2x + 4sin" x - 4sin* x: cos? x ч 
9. If and 0 < x <x Then the value of x is : 


1 
9 
л л 2т 5n 
dT ® шаг а) — 
10. The possible value(s) of ‘6’ satisfying the equation 


sin? Өгап Ө + cos? 0cot0 — sin 20 = 1 + tan 0 + cot @ 
where Ө e [0, л] is/are : 


4 —sin? 2x - 4sin? x 


(а) ч (b) л (с) = (d) None of these 
11. If sin 0 + V3 cos® = 6x х2 —11, 0 < 0 < 4r, x c R holds for 

(a) no values of x and 0 (b) one value of x and two values of Ө 

(с) two values of x and two values of Ө (d) two pairs of values of (x, Ө) 


) | , , : . 5 | к | WE li В | | 
(а,Ь, с) (b, c, d) (b, d) (c) (b, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 
Consider f, g and h be three real valued function defined on R. Р 
Let f(x) = sin Зх + cosx, g(x) = cos3x + sin x and h(x) = f^) + g^ CO 
1. The length of a longest interval in which the function у = h(x) is increasing, 15: 
T n е й 
ub e © * @ 5 
2. General solution of the equation h(x) = 4, is : 
л 
(a) (4n+ 20. (b) (8п + DS (с) (2n + 07 (d) (7n + D3 
[where п eI] 


3. Number of point(s) where the graphs of the two function, y = f(x) and y = (х) intersects їп 
[0, 1], 18: 


(a) 2 (b) 3 (c) 4 (d) 5 


ШП [Answers] HEN. 
—B ПП ш N NE-N E E 
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Exercise-4 : Matching Type Problems 


“Хэдэн 
АЫ 
ae: 


~ Column- 


: 1 
If sin x + cosx r. then |12tan х | is equal to 


шег of values of Ө lying in (-2л,л) and satisfying, (О) 
m = (1+ cot 0) is 


ET. : : 
If 2-sinf x + 8sin? x = a has solution, then а can be 


Number of integral values of х  satisfying| (S) 14 
log4(2x? + 5x + 27) -10#2(2х-1)>0 


(А) | If х,у є[0, 2л], then total number of ordered pair (х,у) 
satisfying sin x cosy = 1is 


(B) | If f(x) = sin x — cos x — kx + b decreases for all real values ч (О) 


x, then 24/2 К may be 
The number of solution of the equation 


sin! (|x? -1|) + cos! (|2x? - 5|) -28 


(С) (Е) 


The number of ordered pair (х, y) satisfying the equation} (S) 
sin x + siny = sin(x + у) and |х|+|у|=115 


Minimum value of y = 4sec? x + cos? x for permissible геа] (P) 2 
values of x is equal to 

If т, n are positive integers and т + пУ2 = 4414 24/2 then| (Q) 7 
(m + n) is equal to : 
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Number of solutions of the equation : (R) 


log 9х-х2-14 (sin 3x — sin x)z log Ман cos 2x 
7 
is equal to: 


(D) | Consider an arithmetic sequence of positive integers. If the| (S) 
sum of the first ten terms is equal to the 58th term, then the 
least possible value of the first term is equal to : 


| answers | Ф 
ДД 


A>R,T; C>P,Q,R; D>Q 
AS; BoP,T; COR; DOT 


B>Q; COP; DOR 


BoP; 


1А- 8, 


(т) 
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1. Find the number of solutins of the equations 
(sin x - 1)? + (созх—1) + (sin x)? =(2sin x + cosx — 2)? in [0, 27]. 


2. Ifx+siny = 2014 and x + 2014cosy = 2013,0 < y < >, then find the value of [x + y] - 2005 
(where [] denotes greatest integer function) 


3. The complete set of values of x satisfying VM < O and sec? x- 2/2 tan x < Oin (o. z) is 
sin 


Га, b) о Cc, d], then find the value of (2) 
а 
4. The range of value's of К for which the equation 2cos* x - sin* x+ К = 0 has atleast one 
solution is 2, u]. Find the value of (9u + A). 


5. The number of points in interval HE , where the graphs of the curves y = соѕх and 


а т T. s 
y =sin3x, E Sx 2 intersects is 


6. The number of solutions of the system of equations : 
2sin? x + sin? 2x = 2 
sin 2x + cos2x = tan x 
in [0, 4x] satisfying 2cos? x + sinx < 215: 


7. If the sum of all the solutions of the equation 3cot? 0 + 10cot 0 + 3 = 0 in [0, 27] is kn where 
k e I, then find the value of К. 

8. If the sum of all values of 0,0 < 0 « 2r satisfying the equation 
(8со$ 40 — 3) (cot 0 + tan - 2) (cot + tan 0 + 2) = 12 15 Кл, then К is equal to : 

9. Find the number of solutions of the equation 2sin? x + sin? 2x = 2; sin 2x + cos2x = tan x in 
(0, 47] satisfying the condition 2cos? x + sinx < 2. 


Chapter 24 - Solution of Triangles 


www.jeebooks.in 


E ry a | => 
No SOLUTION OF TRIANGLES 


SOLS GOLA MM ONIS шимж 8 SAS Tas 


Ехегсіѕе-1 : Single Choice Problems ^. 


cot A + cot B is: 


1. In a AABC if 9(a + b?) = 17c? then the value of the expression 


cotC 
13 7 5 9 
(а) — b) = ə dj 
4 цаг m ныг 
2. Let Н be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of 
incircle of ACHB is : 
A m В+С m B-C m В+С 
(а) =+- b - - л 
2 2 ыш: шанг ныг цаг ныг 


З. Circum radius of a A АВС is З units; let О be the circum centre and H be the orthocentre then the 
value of = (AH? + ВС?) (ВН? + AC?)(CH? + AB?) equals : 


(a) 34 (b) 9° (© 276 (d) 814 

4. The angles A,B and C of a triangle ABC are in arithmetic progression, If 2b2 = 3c? then the 
angle A is : 
(a) 15? (b) 60° (c) 759 (d) 90° 


5. In a triangle ABC, if tan £ шас - E and ac - 4, then the least value of b is : 


(notation have their usual meaning) 


(a) 1 (b) 2 (с) 4 (d) 6 
6. In a triangle ABC the expression а cosB cosC + b cosC соз А + c cos A cosB equals to : 
rs Ед К | 
OR 0) R В а ® 


2 2 
7. The set of real numbers a such that a^ + 2a, 2a + 3, a^ + За + Bare the sides of a triangle, 


(a) (0,50) (b (58) (©) ЕЭ 


18: 


(d) (5,00) 


www.jeebooks.in 


345 


КИИИН... ee coo f MA | 
ХАВАР). 
8. ша ААВС, 48-даа 4С = 1:3, sin CZ BAD) i. 
3 let D divide BC internally in the ratio en sin Z CAD) 
equal to : 
1 1 1 42 
(а) b) = 2-3 dy XS 


9. Let AD, ВЕ, СЕ be the lengths of internal bisectors of angles A, В,С respectively of triangle ABC. 


Then the harmonic mean of AD sec, BE 233 СЕ вест is equal to : 


(a) Harmonic mean of sides of A ABC (b) Geometric mean of sides of A ABC 

(c) Arithmetic mean of sides of A ABC (d) Sum of reciprocals of the sides of AABC 
10. In triangle ABC, if 2b = a + c and A -C = 90°, then sin B equals : 

[Note : All symbols used have usual meaning in triangle ABC.] 


47 45 47 45 


11. In a triangle ABC, if 2acos 8 2) =b +c, then sec A is equal (0: 


(All symbols used have usual meaning in a triangle.) 


2 
(a) = (b) V2 (© 2 (4) 3 
43 
12. Triangle ABC has ВС =1and АС = 2, then maximum possible value of ZA is : 
(а) 2 DRE © 5 @ 5 


13. А113 isan ехсепїта1 "A of an equilateral We A ABC such that ы. 2 = 4unit, if ADEF 
Ar (ALI 213) _ 


is pedal triangle of A ABC, then Ar (ADEF) 
(c) 2 (d) 1 


(a) 16 (b) 4 
C= I and AB = x such that (AB)(AC) = 1. If x varies then the 


14. Let ABC be a triangle with ZBA 


longest possible length of the internal angle bisector id equals : 


> Ы 2 
(а) 3 2 
2 
2 а 22 
15. In an equilateral triangle г, R and п form (where symbols used have usual meaning) 
(а) an A.P (b aGP (c) an H.P (d) none of these 
sinA  sin(A -B) 212.2 : 
ae s dendo, Do" arein 
16. In AABC if —— nG  ав(8-0) 


(а) АР (b G.R (с) H.R (d) none of these 
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17. In AABC, tanA = 2, tanB -Заш с = 465, then circumradius of the triangle is : 


(a) 65 (b) 65 (c) 65 (d) none of these 
7 14 


18. If the sides a,b, c of a triangle ABC are the roots of the equation x? — 13x? + 54x - 72 = 0, then 


the value of SÂ , cosB , cosC is equal to : 
a с 


Ь 
61 61 169 59 
(а) — 25 E (0) —— 
144 © 72 © i 144 
19. In A ABC, if ZC - 90, then 5-6, 256 equal to: 
a 
с 1 К 
а) — E. d) — 
(a) = (b) Dx (с) 2 (d) : 
20. In a AABC, if a? sin B = b? * c?, then : 
(a) ZAis obtuse (b) ZA is acute (c) ZBis obtuse (d) ZA is right angle 
21. If R and R' are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle 
ABC, then : 
(a) к'=5 (b) В = 28 © R'-R (d) R' = 3R 


22. The acute angle of a rhombus whose side is geometric mean between its diagonals, is : 
(a) 15? (b) 20° (c) 30° (d) 609 

23. In a AABC right angled at A, a line is drawn through A to meet BC at D dividing BC in 2 : 1. If 
гап (4 ADC) = 3then ZBAD is : 


(a) 30° (b) 45° (c) 60° (d) 75° 
24. A circle is cirumscribed in an equilateral triangle of side ‘I’. The area of any square inscribed in 
the circle is : 
4.2 2,2 1 2 
4, ъ 21 © zl : 
(а) 2 3 ) 3 (4) 1 


25. If the sides of a triangle are in the ratio 2 : V6 : (V3 + 1), then the largest angle of the triangle 
will be : 
(a) 609 (b) 72? (с) 75 (4) 90° 


26. In a triangle ABC if a, b, саге in A.P and C -А =120°, then $ = 
Е 


(where notations have their usual meaning) 
(a) 415 (b) 2415 (с) 3/15 (d) 6,15 
. = _ 31 цэг 
27. In a triangle ABC, a = 5,5 = 4and cos(A - B) = 32” then the third side is equal to : 


(where symbols used have usual meanings) 


(a) 46 (b 6/6 (с) 6 (4) (21699 


www.jeebooks.in 


28. If semiperimeter of a triangle is 15, then the value of (b + с) cos(B + С) + (с + a) cos(C + A)+ 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


(а + b) cos(A + B) is equal to : 

(where symbols used have usual meanings) 

(a) -60 (5) -15 

(c) -30 (d) can not be determined 

Let triangle ABC be an isosceles triangle with AB — AC. Suppose that the angle bisector of its 
angle B meets the side AC at a point D and that BC = BD + АР. Measure of the angle A in 
degrees, is : 

(a) 80 (b) 100 (c) 110 (d) 130 

In triangle ABC if A:B:C =1:2:4 then (а? -b?)(b? -c?)(c? -a?) = Xa?b?c?, where X = 
(where notations have their usual meaning) 

(a) 1 (b) 2 (с) 4 (d) 9 

In a triangle ABC with altitude AD, / ВАС = 45°, DB = Запі CD = 2. The area of the triangle 
ABC is : 

(a) 6 (b) 15 (c) 15/4 (d) 12 

A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the 
triangle is x + y cosz? where z e (0, 90) then the value of x + y + z equals : 

(a) 60 (b) 55 (c) 50 (d) 40 

Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of 


incircle of ACHB is : 
A m В+С m B-C m В+С m 
—t- += (c) + 4 К 
(а) 515 (b) 5 8 “нийг (4) еа 


Triangle ABC is right angled at A. The points P and Q are on the hypotenuse BC such that 
BP = PQ = QC. If AP = 3and AQ = 4then the length BC is equal to : 


(a) 427 (5) 436 (с) 445 (4) -/54 
In a AABC if b = a(43 -1) and ZC = 30° then the measure of the angle A is : 

(a) 15* (b) 45* (с) 75° (4) 105° 

Through the centroid of an equilateral triangle, a line parallel to the base is drawn. On this line, 


an arbitrary point P is taken inside the triangle. Let һ denote the perpendicular distance of P 
from the base of the triangle. Let h and hz be the perpendicular distance of P from the other 


two sides of the triangle. Then : 


а) һе eh (b) h= hi; 
" 2h, ha (d) h _ th +һ))УЗ 
zu i +h 4 


37. The angles A,B апа С of a triangle ABC are in arithmetic progression. АВ = бапа BC = 7. Then 


AC is: 
(a) 441 (b /39 (с) 442 (d) 443 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 
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1+ с0$С 


In ДАВС, If A -B 2 120? and R = &r, then the value of equals : 
1 - cosC 


(All symbols used have their usual meaning in a triangle) 
(a) 12 (b) 15 (с) 21 


: T 
The lengths of the sides CB and CA of a triangle ABC are given by a and b and the angle C is 3' 


(d) 31 


The line CD bisects the angle C and meets AB at D. Then the length of CD is : 
1 а? +b? ab 

(a) a+b e а+Ь ©) 2(а +Ь) е 
In ДАВС, angle А is 120°, ВС + СА = 20 and АВ + BC = 21, then the length of the side ВС, 
equals : | 

(а) 13 (5) 15 (с) 17 (4) 19 

A triangle has sides 6, 7, 8. The line through its incentre parallel to the shortest side is drawn to 
meet the other two sides at P and Q. The length of the segment PQ is : 


12 15 30 33 
Ee = d) — 
(a) 5 (b) 4 (с) 7 (d) 9 


ab 
а+Ь 


The perimeter of a ДАВС is 48 cm and one side is 20 cm. Then remaining sides ОЁЛАВС must be 
greater than : 


(а) 8 cm (b) 9 cm (с) 12cm (d) 4 cm 
In an equilateral AABC, (where symbols used have usual meanings), then г, К and rj form : 
(a) an A.P (b) aG.P 
(с) anH.P (d) neither an A.P, G.P nor H.P 
The expression ee ышы is equal to : 
4b^c 
(a) cos?A (b) sin? A (с) cosAcosBcosC (d) sinAsinBsinC 


(where symbols used have usual meanings) 

Circumradius of an isosceles ДАВС with ZA = ZBis 4 times its in radius, then совА is root of 
the equation : 

(а) х2-х-8-0 (b) 8х2 -8х+1=0 (©) x?-x-4-0 (а) 4х2 —4х+1-0 

А is the orthocentre of ДАВС and Dis reflection point of A w.r.t. perpendicular bisector of BC 
then orthocenter of ADBC is : ? 


(а) D (5) С (с) В (4) А 

If a, b, c are sides of a scalene triangle, then the value of determinant b с d is always: 
cab | 

(а) >0 (b) >0 (с) 5-1 (4) «0 


In a triangle ABC if A: B:C =1:2: 4, then (a? -b?) (b? ~¢2) (¢2 ae ee ар 
Az: , 
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айн ® 2 © 3 @ 1 
" hafa. : 
49. The minimum value of 4 23 in a triangle is (symbols have their usual meaning) 
r 
(а) 1 (b) 3 (с) 8 (d) 27 
50. Ina =й АВС, BC = 3, AC = 4and АВ = 5. The value of sin А + sin 2B + sin 3C equals 
4 14 6 
(а) 7- () == 64 
25 ) 25 (c) ae (d) None 
51. In any triangle ABC, the value of ea is equal to (where notation have their usual 
+c 
meaning) : p 
2 
(a) 2R (b) 2r (с) R (d) 2R" 
Г 
52. In a triangle ABC, medians AD and BE are drawn. If АР = 4; Z DAB = Е and Z ABE = 5 then the 


53. 


54. 


55. 


area of the triangle ABC is : 
8 16 32 64 
(а) —— (b —— — d) —= 
WS 3/3 © зв зв 


. А А n T 
The sides of a triangle are sina, cosa, \/1 + sina cosa for some 0 « a < D then the greatest 


angle of the triangle is : 
п п 2n 5л 
25 2 — d 

(a) 3 (b) 2 (с) 3 (d) Е 


2 
Let ABC be a right triangle with ZBAC = 2 then s + 3 is equal (0: 


(where symbols used have usual meaning in a triangle) 

(a) sinBsinC (b) tanBtanC (c) secBsecC (d) cotBcotC 

Find the radius of the circle escribed to the triangle ABC (Shown in the figure below) on the 

side BC if ZNAB = 30°; ZBAC = 30°; AB = АС - 5. 

(а) (10/2 + 5/3 - 5)(2 - /3) у 
242 


10/25/8345) sj 
9) x2 > 


(10/2 + 53 -5) 5 , үз) 
© 242 


10/2 + 5/2 +1) уз y 
(4) m E 
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56. In a ААВС, with usual notations, if b > c then distance between foot of median and foot of 
altitude both drawn from vertex A on BC is : 


2 12 3. a2 2+2 -а? ь?+с?-а? 
a? -b b? с Ese p= 
(а) (b) > (c) Un 2c 
57. In a triangle ABC the expression a cosB cosC + b cosC cos А + c cos À cosB a to: 
rs r R (d) — 
a) — EUE E 
(a) R (b) SR (c) m r 


58. In an acute triangle ABC, altitudes from the vertices А,В and С meet the opposite sides at the 
points D, E and F respectively. If the radius of the circumcircle of A AFE, ABFD, ACED, A ABC be 
respectively R; , R5, Кз and R. Then the maximum value of В, + Кә + Кз 15: 


3R 2R AR UE 
(а) = dc @ = (@ 2 


59. A circle of area 20 sq. units is centered at the point О. Suppose A АВС is inscribed in that circle 
and has area 8 sq. units. The central angles а, f and y are as shown in the figure. The value of 
(sina + ѕіп В + sin y) is equal (0: 
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Exercise- 


2 : One or More than One Answer is/are Correct Ze 


1. If › го, гз are radii of the escribed circles of a triangle ABC and r is the radius of its incircle, then 
the root(s) of the equation x? -r (nr, + rary + гад) x + (rry - 1) = Ois/are : 
(а) n (b) г. +r (с) 1 (d) nr?r3 -1 

2. In ДАВС, ZA = 60°, ZB = 905, ZC = 30°. Let H be its orthocentre, then : 
(where symbols used have usual meanings) 


(а) AH =c (b) CH -а (с) AH =a (d) BH =0 
3. In an equilateral triangle, if inradius is a rational number then which of the following is/are 
correct ? 
(a) circumradius is always rational (b) exradii are always rational 
(c) area is always ir-rational (d) perimeter is always rational 
4. Let А,В,С be angles of a triangle ABC and let D = кА ‚Е = m. Е= 6 ‚Шеп: 


[where р,Е,Е» EX n € I,I denote set of integers 


(a) cotDcotE + cotE cotF + cotDcotF =1 (b) cotD + cotE + cotF = cot D cot E cot Е 

(c tanDtanE+tanEtanF+tanFtanD=1 (4) tanD + їапЕ + tanF = tanDtanE tanF 
5. Ina triangle ABC, if a = 4, b = 8and ZC = 60°, then: 

(where symbols used have usual meanings) 


(а) с-6 (b) с= 443 (с) ZA = 30° (d) ZB = 90° 
6. Ina AABC if Ea 2 then which of the following is/are true ? 
п 13 | 
(where symbols used have usual meanings) 
(a) a? +b? +c? = gg? (b) sin? A + sin? В+ sin?C = 2 
(с) a? +b? =c? (d) A=s(s+c) 


7. ABC is a triangle whose circumcentre, incentre and orthocentre are 0,1 and H respectively 
which lie inside the triangle, then : 


(a) ZBOC =A (b) ZBIC -5+2 
(с) 4ВНС-т-А (d) ZBHC =л-® 


8. Ina triangle ABC, tan А and tan B satisfy the inequality 43 x? — 4x + /3 < 0, then which of the 
following must be correct ? 
(where symbols used have usual meanings) 
(а) a? +b? - ab «c? (b) a? «b? >c? 
(© a? +b? «ab >c? (d) a? +b? «c? 
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9. Ifin a AABC; ZC = вза =/2;Ь = 2+ V2 then the measure of ZA can be : 


(a) 45° (b) 1359 (c) 30° (d) 150* 
10. In triangle ABC, a = 3,b = 4,c = 2. Point D and E trisect the side BC. If Z DAE = 0, then cot? Ө is 
divisible by : 
(a) 2 (b) 3 (с) 5 (d) 7 
11. In a AABC if 3sin A + 4cosB = 6; 4sinB + 3cosA = 1 then possible ишып [С be: 
л т л Р Ed 
(a) 4 (b) є (с) 3 (d) 6 


12. If the line joining the incentre to the centroid of a triangle ABC is parallel to the side BC. Which 
of the following are correct ? 


А C ВС. 

(а) 2b=a+c (b) 2а=Ь+с (с) бог ok = (d) цагны 3 
13. In a triangle the length of two larger sides are 10 and 9 respectively. It the angles are in A.P, the 

length of third side can be : 

(a) 5-46 (5) 5+6 () 6-45 (d) 6--/5 
14. If area of А АВС, А апа angleC are given and if the side c opposite to given angle is minimum, 

then 

| 2А 2А 4^ 4^ 
=„—— b= (c) а=— (d) b- 

Gu sinC он sinC sinC sin? C 

15. Ina triangle АВС, if tan A = 2sin 2C and 3cosA = 2sin В sinC then possible values оЁС is/are 
z ж (o 2 4) = 
гайг б а 4 ы 


AMEE Answers| 0 он ззаш, 


Ф, с) (b, с, d) (a, b, ©) 
(b, c) (b, d) 


(a, b, c) 
(a) 
(c, d) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 2 


Let ZA = 23°, ZB =75° and ZC = 82? be the angles of Л АВС. 
The incircle of ДАВС touches the sides BC,CA, AB at points D,E,F respectively. Let r’,7 
respectively be the inradius, exradius opposite to vertex D of ADEF and r be the inradius of 


AABC, then 
1 
r 
"T EN. EM : e: 
(a) sin > +з + sinc -1 (b) 1-sin^ «sin + sin 
A B 
(c) соз? + соз- + соз -1 (а) 1-соз + cos + соз = 
2,1 - 
Г 
(а) sin +з «sin -1 (b) ТИР + 5 445 
(c) cos. 4 cos” + cos C. 1 (d) 1=сов cos” wees 
2 2 2 2 2 2 


Paragraph for Question Nos. 3 to 4 


Internal angle bisectors of AABC meets its circum circle at D, E and F where symbols have 
usual meaning. _ 


3. Area of ADEF 18: 


2 So A) oe? B (©) гэн £ sin( 2) sin( S 
(a) 2R* cos (4 Js a (© (b) 2А“ sin 5 sin 5 5їп 5 
(с) an? sin (^ 82) 2) (4) ar? cas 2) (804 


4. The ratio of area of triangle ABC and triangle DEF is : 
(а) 21 (b) <1 | (© 212 (d) «1/2 
Paragraph for Question Nos. 5 to 6 
_ Let triangle ABC is right triangle right angled at C such that A < B and r = 8 R = 41, 


5. Area of AABC is : 
(a) 720 (b) 1440 (c) 360 (d) 480 
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6. tan = 
| 1 
: : (à + 
^ 18 T — 
a Os © = 5 


[where notations have their usual meaning] 


Paragraph for Question Nos. 7 to 8 


Let the incircle of A ABC touches the sides BC, СА, AB at Ац, B; , C respectively. The incircle of 
ЛА, B.C, touches its sides of B,C;,C, А, and A,B, at Az, Ba, C? respectively and so on. 


7. lim ZA, = 

по 

(а) 0 л х (4) 2 

(b) 6 (с) 4 3 
8. In AA4B4C,, the value of ZA, is: 
3л-А 3л-А 5л-А 5t А 
а 
шу (b) @ = С Е 


Paragraph for Question Nos. 9 to 10 
Let ABC be a given triangle. Points D and E are on sides AB and AC respectively and point F is 


А Ар АЕ рЕ 
on line segment DE. Let ҮҮТ x ноо у, F z. Let area of ABDF = Ау, area of ACEF = А, 
and area of AABC = A. 
9. A is equal to : 
A 
(a) xyz (b (1-х)у0-25) (0) (1-х)уг (d) x(1- y)z 


10. E is equal to : 


(a) (1-х)у(1-2) (b 0-3)0-)2z (0 xü-y)ü-z) (а) (1-355 


Paragraph for Question Nos. 11 to 13 
a,b,c are the length of sides ВС, СА, АВ respectively of ДАВС satisfying 
ю(1 zi loga -log b = log 2. 
a 


Also the quadratic equation a(1 - x?) + 2bx +с(1 + х2) = Ohas two equal roots 
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11. a,b,c are in: 


(a) AP (b) GR (с) НР (d) None 
12. Measure of angle С is : 
(a) 30° (b) 45° (c) 60° (d) 90° 
13. The value of (sin A + sin В + sinC) is equal to : 
5 12 
(a) 2 (b) n 
8 
(c) 3 (d) 2 


Paragraph for Question Nos. 14 to 16 
Тег ABC be a triangle inscribed in a circle and let |, = Ма, ly ub. le =e where 
M, M, М, 
та, ть, т, are the lengths of the angle bisectors of angles A, B and C respectively, internal to 


the triangle and M,, M; and M, are the lengths of these internal angle bisectors extended 
_ until they meet the circumcircle. 


14. 1, equals : 
(a) sinA (b) sin BsinC © sinBsinC sin B + sinC 


A В+С (a) 
sn( 2 + 4) sin?( X | 
2 2 


нв + 4) яав + 4j 
2 2 


15. The maximum value of the product (14151 ) x со” T | х 4) х Е 22) equal 


to: 

: к p а) 27 
@ > (b) 64 (с) 64 oS 
l; ly l 
+ + 
sin? А  sin?B sin?C 
(a) 2 (b) 3 (c) 4 (d) none of these 


is: * 


16. The minimum value of the expression 


| Answers | 


= MT 
(a) (| 7.|(d) 
(c) (b) 
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Exercise-4 : Matching Type Problems 


1. Consider a right angled triangle ABC right angled at C with integer sides. 1151-1 gives 
inradius. List-II gives the number of triangles. 


oo, where the 


terms are the reciprocals of the positive integers 
whose only prime factors are two's and three's 


(B) | Thelength of the sides of A ABC are a, b and c and A| (Q) 10 
is the angle opposite to side a. If b? +c? 2 a? + 54 


3 2..9 
and bc = ——— then the value of „а... , is 
cosA 9 


(C) | The equations of perpendicular bisectors of two} (В) 13 
sides AB and AC of a triangle ABC arex+y+1=0 
and х-у-1-0 respectively. If circumradius ой 

| ААВС is 2 units and the locus of vertex A is 
| x2 + y? + gx + с = 0, then (g? +c), is equal to 


(D) | Number of solutions of the  equation| (S) 3 
cos0sin0--6(cos0-sin0)- 6-0 in [0,30], is 
equal to 


3. In AABC, Ин = 21, 7 = 24 гз = 28, then 
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Dimou. So . (07 0 0v 


n (ra + ra) 


Targ + ТЗТ tnr, 
n 
(п +12) (1 9 r3) 
n +Г2 +13 -=r 
18:21:11 


—+—+— 
п T2 Ts 


; COT; DoS 


AS; ВУР; COR; D>Q 


COT; рэр 


BP; CQ; DOR 
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Exercise-5 : Subjective Type Problems 
1. If the median AD of A ABC makes an angle Z АРС = ^ Find the value of | cot B – cotC |. 


2. Ina AABC,a = V3,b = Запі ZC =. Let internal angle bisector of angle С intersects side AB at 
3 


D and altitude from B meets the angle bisector CD at E. If O, and O2 are incentres of ABEC and 
^ BED. Find the distance between the vertex В and orthocentre of AO; ЁО». 
З. In a A ABC ; inscribed circle with centre I touches sides AB, АС and BC at D, E, Е respectively. 
Let area of quadrilateral ADIE is 5 units and area of quadrilteral BFID is 10 units. Find the value 
E 
2 


: (4 - 2) 
sin 
2 
4. If Abe area of incircle of a triangle ABC and A ‚До, Аз be the area of excircles then find the least 


AA 243 
93 ` 


of 


value of 


5. In ДАВС, b =c, ZA =106°,M is an interior point such that ZMBA =7°, ZMAB = 23° and 
Z МСА = 0*, then 3 is equal to 


(where notations have their usual meaning) 


6. In an acute angled triangle ABC, Z A = 20°, let DEF be the feet of altitudes through А,В,С 


respectively and H is the orthocentre of A ABC. Find z + ЭНэ + СН 


287 

7. Let А ABC be inscribed in a circle having radius unity. The three internal bisectors of the angles 

A, B and C are extended j^ intersect the circumcircle of А АВС at А;, B, and C; respectively. 
АА, cos + BB, cos + СС с 


Then ———— ————————- = 
sin A + sinB + sinC 


8. If the quadratic equation ax? + bx + c = O has equal roots where а, b, c denotes the lengths of 


the sides opposite to vertex A, Band C of the AABC respectively. Find the number of i integers in 
sin А, sinC 


sinC ВА" 


the range of 


| е A В ё | 
9. If in the triangle ABC, (ап, шаг and tan 7 еш harmonic progression then the least value 
of cot? 5 is equal to : 


10.In ДАВС, if circumradius ‘В’ and  inradius ‘г’ are connected by relation 
R? - 4Rr + 8r? - 127 + 9 = 0, then the greatest integer which is less than the semiperimeter of 
AABC is : 
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11. Sides AB and AC in an equilateral triangle ABC with side length 3 is extended to form two rays 
from point A as shown in the figure. Point P is chosen outside the triangle ABC and between the 
two rays such that Z ABP + Z BCP = 180°. If the maximum length of CP is M, then M ?/2is equal 
to: 


12. Let a b,c be sides of a triangle ABC and A denotes its area. 
If a = 2; ^ = 43 and acosC + V3 asinC -b -c — 0; then find the value of (b 4 c). 
(symbols used have usual meaning in A ABC). 

13. If circumradius of A ABC is 3 units and its area is 6 units and ADEF is formed by joining foot of 
perpendiculars drawn from А, B,C on sides BC, CA, AB respectively. Find the perimeter of A DEF. 


Chapter 25 - Inverse Trigonometric Functions 
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VS ТММЕВЗЕ TRIGONOMETRIC 
Эр FUNTIONS 


aea et 


cos"? (8ш(сов71 x)) + sin! (cos (sin! 2) tes 
2 


1. If sin! x e (92) then the value of “| 


(а) 1 (0) 2 (с) 3 (а) 4 


2. The solution set of (cot! x)(tan^! х) «(2 zl cot ! x -3tan^! x-3(2 -5| > 0,15: 


(a) x e (tan2,tan3) (b) x e(cot3, cot 2) 

(c) x € (—o, tan 2) u (tan 3, o») (d) x є (о, cot 3) u (cot 2, oo) 
3. The value of sec?(tan ! 2)  cosec?(cot^! 3) is : 

(a) 14 (b) 15 (c) 16 (d) 17 


4. Sum the series : 


al 4 af 6 af 8 | 
t + tan — |+...... ; 
ын ==) m (55) гала мын 


(а) сог! (2) (b) tan"! (2) © 5 (4) 2 

5. cot! (\/соза.) —ап-1 (cosa) = x, then sin x = 
(а) tan?(%) (b) сө 2) (с) tana (d) (я) 

6. The sum of the infinite series өс (7| + сог"! (2) «сор! (2) + со | A | "E fei 
(a) f-o | 009 2-tm7() (© Feet) (а LOO 


7. The number of solutions of equation cos! (1- х) + mcos! x = с is : (where т > 0;n < 0) 


(a) 0 (b) 1 (c) 2 (d) none of these 


www.jeebooks.in 


Inverse Trigonometric Functions 361 
8. Number of solution(s) of the equation 2tan~! (2х —1) = cos ! (x) is : 
(a) p (b) 2 (c) 3 (d) infinitely many 
2 „2 
9. sint] = 7— BD ЭРЭ" И : 
Е 5 Jem БЭР: 2equals to 
(а) = (b) л a Es 
2 (c) E (d) 2 
10. The complete solution set of the inequality (cos! x)? – (sin! x)? > 08: 
1 
@ |055) Ы 3-5. = d 
Ja (b) P (с) (711) (d) 12 


11. Let o, Bare the roots of the equation x? +7х + k(k —3) = 0, where k e (0,3) and kis a constant. 


Then the value of tan! a + tan! В+ tan? lani : 15: 
а 


(а) л = Ол 
(b) 5 (c) 0 (9-2 
12. Let f(x) =a+ 2b cos ! x, b > 0. If domain and range of f(x) are the same set, then (b — a) is 
equal to : 
1 
(а) 4-2 (b 2 
n п 
(с) 22 (4) 1+ = 
T п 


2 
13. If (tan! x)? + (cot! x)? = =, then x equals (0: 


(a) -1 (b) 1 (с) 0 (d) 43 

14. The total number of ordered pairs (x, y) satisfying |у|= cosx and y = sin! (sin x), where 
x є|-2л, Зл] is equal to : ; 
(a) 2 (b) 4 (с) 5 (d) 6 


15. If[sin ? (cos! (sin! (tan -1 x] = 1, where [.] denotes greatest integer function, then complete 
» р 


set of values of x is : 
(a) [tan(sin(cos1)), tan(cos(sin 1))] (b) [tan(sin(cos1)), tan(sin(cos(sin 1)))] 


(c) [tan(cos(sin 1)), tan(sin(cos(sin 1)))] (d) [tan(sin(cos1)), 1] 
16. The number of ordered pair(s) (x, y) of real numbers satisfying the equation 

14x? 42x sin(cos ! у) =0,15: 

(а) 0 (b) 1 (с) 2 (d) 3 
17. The value of tan ! 1+ tan ! 2+ tan! 348: 


л 3т 5л 
(а) 2 (b) л (с) 7 (4) à 


362 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


28. If tan"! "i tan 
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2 

al 1-X" |; 15: 
The complete set of values of x for which 2tan^! x + cos (3 d | даршан 
(а) (=%,0] (b) (0,5) (© (-®,-1 eed, 
The number of ordered pair(s) (x,y) which ши) улай rame аш 
16(x? + y?) - 48лх + 16лу + 317? = 0, 15: 


(а) 0 1 © 2 (97 8 | 
Domain (D) and range (В) of f(x) = sin"! (cos! [x]) where [ 1 denotes the greatest Integer 
function is 
(а) D=[1, 2), В ={0} (b) D=[0, D, R={-1, 0, 1} 

= xaJ - БИА d 
(0) D=[-1, D, aeo Z, a} (d). D=[-1, D, Rel 5,0 z) 


2607 x + (cos! x} > - + (sin"! x), then x e: (where {} denotes fractional part function) 


(a) (cos 1, 1] (b) [sin 1, 1] (c) (sin 1, 1] (d) None of these 
Let f(x)=x] +х9 —x7 +х3+1 and f(sin(sinB)-a, (a is constant). If 


бап”! (tan 8)) = ^ – o, then the value of Ais : 


(a) 2 (b) 3 (с) 4 (d) 1 

The number of real values of x satisfying the equation 3807 x» xx -n = Ois/are : 
(a) 0 (b) 1 (с) 2 (d) 3 

Range of f(x) = sin! x 4 x? + 4x ^ lis: 


(а) Ё -2,5+ J (b) |o + e (©) Ё -2,%) (d) [-3, œ) 


The solution set of the inequality (cosec^! x)? — 2cosec^! x > в (совес”” х-2) is 


(оо, а] U[b, со), then (а + b) equals : 


(a) 0 (b 1 (с) 2 (d) -3 
Number of solution of the equation 2sin™! (x + 2) = cos! (х+ 3) 15 : 
(а) 0 (b) 1 (c) 2 (d) None of these 
tan! (2) +тап^ї G) + tan”! (2) лье 00 = 
л T T 
(a) 4 (b) 2 (c) 3 (d) Е 
1 zi 


Í= lcs x then x is equal to : 
9 2 


2 


1 
(а) 2 (b) 5 (c) 


21117) 


(d) none of these 
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29. The set of value of х, satisfying the equation tan2(sin~! x) >11: 


(а) CLD 5) 
© [55 
1 1 1 

© 11 1-5 X) ar balls 3 
30. The sum of the series сок“ [5] + cot^ ( з) + со! (22) Зугаа oo is equal to : 

(а) cot! (2) (b) сог"! (3) (© cot"! (-1) (d) cot"! (1) 
31. [тоо a, E —1 in2(cot x) +C 

sin x cos x k 


(where C is a constant); then the value of kis : 
(a) 1 (b) 2 © 3 (d) 5 


32. The number of solutions of sin! x + sin 1 (14 x) = cos! x is/are : 
(a) 0 (b) 1 (с) 2 (d) infinite 


33. The value of x satisfying the equation 


3 
(sin! x)? - (cos! x)? + (sin! x) (sin! x -cos!x)- P is : 
(a) cos = (b) со (с) со (4) созу 


34. The complete solution set of the equation 


sin! D —42- x = cot! (tan42- x) - sin! (2: 18: 
2 
Л M 4-2. b 
(a) bea (b) | =| (c) | о (4)1-1,1| 
35. Let f(x) = tan! pea then which of the following is correct : 
x 


(b) Range of f(x) is (-> =) -(0) 


(a) f(x) has only one integer in its range 22 
(c) Range of f(x) is (3 ЭН -10) (d) Range of f(x) is H z- -(0) 

36. If tan! тап 15 =; -1 x then x is equal to : 
(a) 2 (9) z (c) i (d) None of these 
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37. The set of values of x, satisfying the equation tan? (іп! x) > 115: 


(а) (C11) (- A № ) 
(9) Ja , 72 

(©) [-11] C rr ees 5 

38. The sum of the series cot! B + e (22) + ei (222) Tee со is equal to 
4 8 

(а) cot! (2) (b) сог (3) (© cot" (-1) (d) cot"! (1) 

39. The number of real values of x satisfying шаг 5 Ї tan"! ЕЗ „Зер: 
Led" x3 4 
(a) 0 (b) 1 (c) 2 (d) infinitely many 


40. Number of integral values of à such that the equation cos! x + соі! x =A possesses solution 
is: 


(a) 2 (b) 8 (c) 5 (d) 10 


41. If the equation x? + bx? +x +1 = 0(Ь < c) has only one real root a. 


Then the value of 2tan"! (созеса) + tan"! (2sin a sec? a) is : 


(а) -> Ф) -r (9 5 (d) 
42. Range of the function f(x) = cot"! {х} + sin! (x) + cos ! (x), where ( denotes fractional 
part function 
3 
(a) 9 (b) E 9 (©) EX (d) (=. d 


43. If 3 «a < 4then the value of sin ? (sin[a]) + tan"! (tan[a]) + sec"! (sec[a]), where [x] denotes 


greatest integer function less than or equal to x, is equal to : 


@) 8 Даи © 27-3 (9) 9-2л 
44. The number of real solutions of y +y? = sinxand y + y? = cos"! cosx is/are 
(а) 0 лы (© 3 (d) Infinite 


45. Range of f(x) = sin"! [x - 1] + 2cos"! [x — 2] ([] denotes greatest integer function) 


5 Ж Зл 
эй о Ө ega 
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У Exercise-2 : One or More than One Answer is/are Correct _ 


1. f(x) = sin^! (sin x),g(x) = cos ! (cos x), then : 


Зл 
(а) f(x) =g(x)ifx (a) (b) f(x) «809 if x «(= э) 
© /бд<асдн{[, =) (a) fco» scoitx «(s 27) 
2. The solution(s) of the equation cos! x = tan! x satisfy 
(a) aad- (b) o 23531 
2 2 
(c) sin(cos™} x) -5-1 (d) tan (cos"! "T 25-1 


3. If the numerical value of tacos B tan! (3) is (3) where a, b are two positive integers 


and their H.C.E is 1 


(а) a+b=23 (b) а-5-11 (с) 3b=a+1 (d) 24-35 
4. A solution of the equation сог! 2 = cot"! x + cot! (10-х) where 1 «х < 9is : 
(a) 7 (b) 3 (с) 2 (d) 5 


5. Consider the equation sin! (= -6x4 У) + соз 1 К = A then : 
(a) the largest value of k for which equation has 2 distinct solution is 1 


(b) the equation must have real root ifk e E 1) 
(с) the equation must have real root if k € (-, i 


(d) the equation has unique solution if k = - 


6. The value of x satisfying the equation 
3 


(sin! x)? - (cos! x)? + (sin! x) (cos! х) (sin! x - cos! x) = T 
16 


can not be equal to : 
(a) со (b) созт (с) cos (d) cos = 


р” wers) ——3 
-PH ED гч ru ҮЙӨЗ 
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Ф Exercise-3 : Comprehension Type Problems "4 N P». «а. | 


Paragraph for Question Nos. 1 to 2 
Let cos! (4x? -3x) 2a bcos^! x 


1. If x 4ЧН4 then sin" (sin Jis : 
_л n 85 52 
(a) 3 (b) 3 (c) 6 (4) 6 


2. х ZEE lim b cosy is : 
2 ya 


(a) -i (b) -3 (c) 5 (4) 3 


368 
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Exercise-4 : Matching Type Problems 


Column-ll 


л 
6 
т 
2 
л 
4 


then A - B can be equal to 


-1 


tan l2tn!l- 
7 3 


(р) |If  fGO-sin!x ^ and lim, f(3x - 4x?) 


хә— 


2 


-1-3 ши 709 then [0 = 


хә— 


([] denotes greatest integer function) 


‚ (1. 2 р т 
(Q) | If x > 1, then the value of “(1 tan 7 tan? Ч (О) 
18 
| (В) | Number of values of x satisfying] (R) 5 
| sin! x-cos! x = sin"! (3x - 2) 


E 11 
The value of sin( tan 134 tan! i 
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3. 


ШОН” ЧТ Column ^ — — 


If the first term of an arithmetic (Р) 3 
progression is 1, its second term is n, 
and the sum of the first n terms is 33n 


(B) | If the equation со8 x + cot^! x =k (0) 4 
possess solution, then the largest 
integral value of k is 

(C) | The number of solution of equation | (R) 5 


cos0 =|1+sin6| in interval [0, 3л], 
is 


(D) 


If the quadratic | equation (S) 
x“-x-a=0 has integral roots 
where a e М and 4 < a < 40, then the 
number of possible values of a is 


(P) 


([.] denotes greatest integer function) 


The number of solutions of the equation) (О) 3 
tan x + sec x = 2cosx in the interval (0, 27] is 
The number of roots of the equation| (R) 0 


x-2tanx- 2 in the interval (0, 27] is 


The number of solutions of the equation| (S) 1 
x? + x? + Ax + 2sinx = Ош the interval [0, 2л] 


COP; DOR 
| ; : C>R; 0-8 
C>P; рә 0 


CQ; DS 
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Exercise-5 : Subjective Type Problems 


1. The complete set of values of x satisfying the inequality sin"! (sin5) > x^ -4x is 
(2- 4X - 2n, 2+ 44 – 2л), then A= 
2. Ina AABC ; if (II, га (1213 )2 = AR?, where I denotes incentre ; [1,12 and [4 denote cenne of 
the circles escribed to the sides BC,CA and AB respectively and R be the radius of the circum 
circle of A ABC. Find л. 
3. If 2tan! 1 -sin^! 3 --со87! 63 then А = 
5 5 À 


13 


4. If 2tan! 2 іп! =-с05 1 A then A = 
5 5 65 


со 2 
5.1 У Scot! кеч = kn, then find the value of k. 
п=0 


6. Find number of solutions of the equation sin"! (|log2 (cos x) —1|) + соѕ! (| 3log (cosx) 7|) 


=, if x e [0, 4л]. 


Chapter 26 - Vector & 3Dimensional Geometry 
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Exercise-1 : Single Choice Problems 


5 The minimum value of x? + y? + z? if ax + by + cz = p, is : 


2 2 2 2..2 
(а) | р | ъ 2 ol. (с) a +b“ +c" (d) 0 
a+b+c a? +b? +c? р? 


э — 
. If the angle between the vectors a and b is 5 and the area of the triangle with adjacent sides 


E > > > 
equal to a and b is 3, then а: b is equal to: 


(a) 43 (b 243 (© 443 (d) = 
. A straight line cuts the sides AB, АС and AD of a parallelogram ABCD at points В,,С, and D, 


—э — — — — à. ә 
respectively. If AB; = \; AB, AD, =, AD and АС, = АС, where 24,45 and Аз are 


positive real numbers, then : 
(a) 14,43 and Az are in AP (b) №, Аз and A, are in GP 
(c) М, Аз and A, are in HP (d) Àj +Ag+A3 20 

> А oR > д A = >> э > > 
. Let a = 2i + j - 2k and b =i + j. If c is a vector such that a: c =| c|,| c- a|- 242 and the angle 
> > > 
(ax b)x с 


> > Е . 
between ax b and c is 30? then is equal to : 


(a) E (b) i © 2 (d) 3 


=> a ^ ^. . 
. If acute angle between the line r =i+ 2j+ (4i – 3k) and xy-plane is Ө, and acute angle 
between the planes x + 2y = O and 2x + y = Ois 05, then (cos? Ө, + sin? 02) equals to : 


1 2 3 
(a) 1 (b) 4 (c) 3 (d) 4 
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6. If a,b,c, x, y, 2 are real and а? +b? +c? = 25, x? + y? +27 = 36 and ax + by + cz = 30, then 
a+b+c 


is equal to : 
х+у+2 


6 5 3 
(а) 1 (5) Е (с) P (d) 5 


Pa E > >> ЯГ: 
7. If a and b are non-zero, non-collinear vectors such that | а|- 2, a: b = 1 and angle between а 


b -» > > > > 
апа Ь 15 = fr is any vector such that ER =2, zb -8 (r+ 2a-10b)-(ax b) = 4/3 and 


; > -» > > > 
satisfy to r+ 2a-10b = (ах b), then A is equal to : 


(a) 3 (b) 2 (с) 1 (d) None of these 
4 
-» a ^ re * " , . 
8. Let a - 3i « 2j « 4f; b =2(@+ f) and e = 4i « 2j « 3k Sum of the values of ‘a’ for which the 
-» -» х X 
equation x a+ y Biz e muta yj + zk) has non-trivial solution 18: 
(a) -1 (b) 4 (с) 7 (d) 8 
>> >> 2 > 
aa ab ac 
> 4 4 > 4 4 > 4 д >> >> ә ә 
9. Ifa =i+j+k, b =i-j+k, ec =i+2j-K, then the value of b-a b.b Ь.с 15 equal to 
>> >> >> 
ca cb сс 
(a) 2 (b) 4 (c) 16 (d) 64 


Р: b ж эц дан > > > -» 
10. If a and b are two vectors such їһаї| a|=1,|b|=4, a.b =2. If e = (2ax b) - 3b, then angle 


> =>. 
between b and c 18: 


" T 2n 5 
= 1-5 © = 5л 
Е 9-8 5 @ > 
> zs ux "m 
11. If a, b, c are unit vectors, then the value of| a- 2b «| b-2c |2+| 3. 2а|? er IEA 


25 -— А _ 
12. The adjacent side vectors OA and OB of a rectangle OACB are a and b respectively, where O is 


> > > > 
the origin. If 16| ax b|- 3(| a| -| b|)? and @ be the acute angle between the diagonals OC and 
AB then the value of tan(0/2) is : 
1 1 1 
a) -= (b) — (© == 1 
(а) `8 5 5 (d) : 
— 7 — Р * 
13. The vector AB = 3i + 4k and AC = 5i - 2j + 4k are the sides of a triangle ABC. The length of 
the median through A is : 


(a) 4288 (5) 472 © 433 a) Л 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
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If a = 2i А} + 3k; b = 3i+ 3j + 5k; c = M 2j + 2Ё are linearly dependent vectors, then the 
number of possible values of 2 is : 
(a) 0 (b) 1 (c) 2 (d) More than 2 


ep sept eb сэг zy oc) ый > =. 
The scalar triple product [a+ b- с Б+с-а c+ a- b]is equal to: 


(a) 0 (b) [ab e] © 2[ab c] (d) 4[a b c] 


m 
If à and Б are unit vectors then the vector defined as У = (ах b) x (à + b) is collinear to the 
vector : 

(а) а+Ё (b) 5-а (© 2а-5 (d) а- 2b 

The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron 
ABCD, where A = (3, 2,1); В = (31,5);C = (4,0,3) and D = (1, 0, 0), is: 


2 5 343 -2 
(а) -= (b — () == (d) — 
429 429 429 429 
Let я. = x,i + у.) + z,k, r =1,2,3 be three mutually perpendicular unit vectors, then the 
X X2 Хз 
valueof|y, уз yal|isequalto: 
2 22 Z3 
(а) 0 (b) +1 (с) +2 (а) +4 


-» 
Let " b, c be three non-coplanar vectors and r be any arbitrary vector, then the expression 
> > > > > > > > > > сэн тээл 
(ах b) x (rx е) + (Бх с)х (гх а) + (сх a) x (rx b) is always equal to : 
>>> > >>> > >>> > -» 
(а) [аЬс]г (5) 2[аЬс]г (с) 4[ab c]r (d) 0 
E and F are the interior points on the sides BC and CD of a parallelogram ABCD. Let BE = 4EC 
— — 
and СЕ =4 Ер. If the line EF meets the diagonal AC їп С, then AG = A AC, where Ais equal to: 


: — © 2 ау.21 
(а) 3 (b) 25 13 (d) = 
> > > > > rer 
If à, bare unit vectors and с is such that c = ах с + b, then the maximum value of[a b clis: 
: 3 
^ c) 2 d) 2 
(a) 1 (b) 2 (с) (d) 5 
123 213 14 13 х 
Consider matrices А=|4 1 2|;B=|4 1 -1|;С=|12|;Р=|11|;Х=|у| such that 
1-11 223 2 14 : 


solutions of equation AX = C and ВХ = D represents two points P(x, , y,, 2; ) and Q(X25, Y 2,22) 

respectively ín three dimensional space. If P'Q' is the reflection of the line PQ in the plane 
: x+y +2 = 9, then the point which does not lie on P'Q' is : 

(a) (3, 4, 2) (b) (5, 3, 4) (c) (7, 2, 3) (а) (1, 5, 6) 
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23. The value of a for which point M (ai + 2j + k), lies in the plane containing three points 
A « j +), B(2i+ 2j + & and C (3i - f) is : 


1 
(a) 1 (b 2 (c) 2 (@ -> 


24. Qis the image of point P(1, — 2,3) with respect to the plane x — y +2 77. The distance of Q from 
the origin is : 


70 1 [70 35 (d) (5 
@ (2 © сүз od 2 


25. à b and à - B are unit vectors, The volume of the parallelopiped, formed with a, b and àx bas 
coterminous edges is : 


1 2 3 
(a) 1 (b) 1 (с) s (d) 4 
26. A line passing through P(3,7, 1) and R(2,5,7) meet the plane 3x + 2y + 112—9 = O at Q. Then 
PQ is equal to : 
@ 24 œ) 4 ко 50441 gan 
59 59 59 59 


> > > > > > > > > > > 
27. If а,Ь and с are three non-zero non-coplanar vectors and p -a- b-2c; q=3a-2bic 


> > > > 
and г = a-4b + 2c are three vectors such that the volumes of the parallelopiped formed by 
> > > э э ә 
а,Ь, cand р, 9, г astheir coterminous edges аге М and V, respectively. Then = is equal to : 
1 
(a) 10 (b) 15 (c) 20 (d) None of these 
28. If the two lines represented by х+ау =b; 24су-4 and х= a'y +b’; 
perpendicular to each other, then the value of aa’ + cc’ is : 


(a) 1 (b) 2 (c) 3 (d) 4 
29. The distance between the line r = 21 – 2j + 3k + ЫГ 1+ 4К) and the plane т. (i+ 5) +) =5 
18: 


10 A 3 10 
(8) 50 (9 3/3 © 10 (4) EJ 


> > > > > > >> > 
30. If (ax b)x с = ax (bx c), where a, b and c are any three vectors such that a-b = с. c20 


2=су+а be 


> — 
then a and c are : 


(a) Inclined at an angle of 5 (b) Inclined at an angle of = 


(c) Perpendicular (d) Parallel 
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и - э > a 
31. Let r be position vector of variable point in cartesian plane OXY such that r- (r+ 6j) =7 cuts 
*he co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining 


these points 18: 
(а) 4/7 (b) 6/7 (Q 747 (d) 8/7 
32. If|a|- 2,|b|- 5and а. b = 0, then ах (ах (ах (ax (ax (ax b))))) is equal to : 


(a) 64a (b) 64b (© -64a (d) -64b 


аз o А . А ^ 3 92 = 
33. НО (origin) is a point inside the triangle РОК such that OP + К, OQ + k2 OR = 0, where К, Кә 


are constants such that А188 (АРОК) _ 4, then the value of k, + kz is : 
Area (AOQR) 
(a) 2 (b) 3 (c) 4 (d) 5 


34. Let PQ and QR be diagonals of adjacent faces of a rectangular box, with its centre atO. If ZQOR, 
ZROP and ZPOQ are Ө, $ and V respectively then the value of сов0 + созф+ cos V^ is : 


(a) -2 (5) -/3 (с) -1 (4) 0 


E 
a b c 


>> >> > 
35. Thevalueofla.p b-p с-р| 15 equal to 
>> >> > 
aq bq cq 
> > > ә > > — > > > > > > > > 
(a) (px q)[axb bxc сха] (b) 2(рх 9) [ахь bxc сха] 
э > > 2 > э — > > j> > > > > > 
(0 4pxq)[axb bxc cxa] (d) (p x q) y[ax b bxc cxa] 
> > >> > 
36. If r =a (mx n) +b (nx D +c (1 x m) and[1 m n] - 4 find —**€ _. 
r-(1+ m:n) 
1 5 () 1 (d) 2 
(a) 4 (b) 2 


> > -» 
37. The volume of tetrahedron, for which three co-terminus edges are a, b and c, is kunits. Then, 


> > > > > > 
the volume of a parallelepiped formed by a- b, b + 2c and 3a - cis: 
(a) 6k (b) 7k (c) 30k (d) 42k 
38. The equation of a plane passing through the line of intersection of the planes : 
x+2y+z-10=0 and Зх+у-2=5 and passing through the origin is : 
(а) 5x+3z=0 (b) 5x-3z=0 
(с) 5x+4y+3z=0 (d) 5x-4y +3z=0 
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ot . А А . from the point 
39. Find the locus of a point whose distance from x -axis is twice the distance 
а, -1, 2): 


(a) y? +2x-2y -42 4620 (b) х2 + 2x -2y -424 6-0 


шаналан pedi ien (d) z2-2x42y -424 6-0 


4. 


5. 
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which of the following statement(s) is/are correct ? 

(a) Triangle formed by the line is equilateral 

(b) Triangle formed by the lines is isosceles 

(c) Equation of the plane containing the lines is x + y = 2 


(d) Area of the triangle formed by the lines is ES 


> ^ ^ x A a A 
.If a=i+6j+3k; Б=3ї+2ў+Ё апа с=(а+1)й+(ф-1)}+Ё are linearly dependent 


a 
vectors and | с |= v6; then the possible value(s) of (a + В) can be : 
(a) 1 (b) 2 (c) 3 (d) 4 


. Consider the lines : 


15:х-4=у+3= 2 
Then which of the following is/are correct ? 
(a) Point of intersection of L} and Г. is (1, — 6, 3) 
(b) Equation of plane containing Lı and L; is x + 2y + 3z + 2 = 0 
à -1(13 
(c) Acute angle between L, and L; is cot (2) 
(d) Equation of plane containing L, and Lz is x + 2y + 2z + 3 = 0 
Let à, b and é be three unit vectors such that à = 6 + (b x ё), then the possible value(s) of 
[à - b + e|? can be: 
(а) 1 (b) 4 (c) 16 (d) 9 


> ^ ^ ^ ^ 
The value(s) of p for which the straight lines к-31-2)-48-3,(1-1-16) and 


M -51- 2) +Ё + @ + uj + 2k) are coplanar is/are : 
(а) 5 22 ъ 25 +433 © 5 2m (а) = 28 


, Iixt(a- Dx i) 41х(а-Юх l+ kx a-i k] =Oand a = xi « yj + zk, then : 


(a) x+y =1 (b) у+2=2 (с) х+2=1 (d) None of these 
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> э > > > > 
7. The value of expression[axb сха ех f]is equal to : 
>>> ә >>> ә ә ә 
(а) [ab d][c e f]-[ab сае f] (b) ab eJIf са -(ав f]Le c d] 
>>> ә ->> ә ә ә 
(© [e dal[b e f]-[edb][aef] (d) [b e di[a e £]-[b c f][a e d] 
э > > > : : 
8. If a, b, c and d are the position vectors of the points A,B,C and D respectively in three 
dimensional space and satisfy the relation n: 25- ra" 2d -0,Шеп: 
(а) А,В,С and D are coplanar 
(b) The line joining the points B and D divides the line joining the point A and C in the ratio of 
2:1 
(c) The line joining the points A and C divides the line joining the points B and D in the ratio of 
Tsi 


>> ә 
(4) The four vectors a, b, с and d are linearly dependent. 


9. If OABC is a tetrahedron with equal edges and P at are нй vectors is along bisectors of 


OA, OB : OB, OC : Ud СТРАНИТЕ: b- ов Link ос, Шеп: 
[ОА | |ОВ| IOC] 
[abe] 3/3 à) [a+b Б+ёё+а 3-3 
[Ра 2 [р+аа+??+р] 4 
со arb b+ee+al 343 (4) Гава _3V3 
[Рай 2 [ё+аа+ёЁ?+р] 4 


> 
10. Let а and ё are unit vectors and |b|=4. If the angle between â and ё 15 cos! B and 


b- 26 - ла, then the value of A can Бе : 
(а) 2 (b) -3 
(с) 3 (4) -4 
11. Consider the line L4: x = y = and the line Lj:2x + y +z -1 = 0 = 3x + y + 2z – 2, then: 


(a) The shortest distance between the two lines is 75 


(b) The shortest distance between the two lines is /2 


(c) Plane containing the line L, and parallel to line Lj isz - x «1-0 


А =. 1 
(d) Perpendicular distance of origin from plane containing line L, and parallel to line 4 is 4 
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> . > > > > > > >> > 
12. Let r =sinx(ax b)+ cosy (bx с) + 2(сх а), where a,b and c are three non-coplanar 


> > > > 
vectors. It is given that r is perpendicular to а + b + c. The possible value(s) of x? + y ? is/are : 


(а) л? ЭЕ, 
а) л (5) а 

35д2 371? 
(с) 4 (4) 2 


> > > > - > > > ә > та) 

13. If (a x b) (сх d) -ha + kb =r c+sd , where a, b are non-collinear and c, d аге also 
non-collinear then : 

>>> > 

(a) h= [b cd] (b k=[a 

>> ә -» 

(с) r=[abd] (d s--[a 

> ^ a => a a =” ^ ^ 

14. Let a bea real number and а - i 2j, В =21 + а] + 10k, у =121 +20) + ak be three vectors, 


> > > 
then a, В and ү are linearly independent for : 


(a) а>0 (b) а<0 
(c) a=0 (d) No value of a 


15. The volume of a right triangular prism ABCA, B,C, is equal to 3. If the position vectors of the 
vertices of the base ABC are А(1, 0, 1); B(2, 0, 0) and С(0, 1, 0), then the position vectors of the 


vertex A, can Ье: 
(a) (2, 2, 2) (b) (0, 2, 0) 
(с) (0, -2, 2) (а) (0, -2, 0) 


16. fa=xî+yj+zk, b=yî+zĵ+xk, and e zi ху, then ax (bx eit: 
(a) Parallel to (y -z)î+ (#-х)]+(х-У)Ж 
(b) Orthogonal to 1+ 1-К 
(c) Orthogonal to (y +2)1+ (2+ 3)j* Gc y) Ё, 
(d) Orthogonal to xi+ y j+zk 
17. If a line has a vector equation, M =21+6] + AG -3)) then which of the following statements 


holds good ? 2 
(a) the line is parallel to 2i + 6j 

(b) the line passes through the point зї +3} 
(c) the line passes through the point 1+ 9} 
(d) the line is parallel to xy plane 
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18. Let M,N,P and Q be the mid points of the edges AB, CD, AC and BD respectively of the 
tetrahedron ABCD. Further, MN is perpendicular to both AB and CD and PQ is perpendicular to 
both AC and BD. Then which of the following is/are correct : 


(а) AB - CD (b) BC =DA 
(c) AC - BD (d) AN = BN 
19. The solution vectors r of the equation rxi =] + Капа тх j = k + represent two straight lines 
which are : 
(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting 


20. Which of the following statement(s) is/are incorrect ? 
(a) Thelines 28082299 "d. аад дон NE m are orthogonal 
3 A` " 2 2 
(b) The planes Зх – 2y – 4z = 3 and the plane x-y – 2 = З аге orthogonal 
(c) The function f(x) = In(e~? + ех) is monotonic increasing V x €R 


(d) If g is the inverse of the function, f(x) = In (e? + e*) then g(x) = In (е -е-2) 


21. The lines with vector equations аге; " =-3i+ 6j+A(-4i+3j+2k) апа 
г, = -2i « 7j * n 4i + j + Ё) are such that : 
(a) they are coplanar 
(b) they do not intersect 
(c) they are skew 
(d) the angle between them is tan! (3/ 7) 


~ | Answers | | 


(a, с) 
(а, c, d) 


(a, b, c) 
(a, b) 
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Exercise-3 : Comprehension Type Problems 


Paragraph for Question Nos. 1 to 3 


The vertices of A ABC are A(2, 0, 0), B (0, 1, 0),C (0,0, 2). Its orthocentre is H and circumcentre 
is S. P is a point equidistant from A, B,C and the origin O. 


1. The z-coordinate of H is : 


(а) 1 (b) 1/2 (c) 1/6 (d) 1/3 
2. The y-coordinate of S is : 
(a) 5/6 (b) 1/3 (c) 1/6 (d) 1/2 
3. PA is equal to : 
3 3 
1 2 2 
(a) (b 42 (c) E (d) 2 


Paragraph for Question Nos. 4 to 6 


>> > 
Consider a plane л: r- п = (where n is not a unit vector). There are two points A(a) and 
> 
B(b) lying on the same side of the plane. 
4. If foot of perpendicular from A and B to the plane лаге P and Q respectively, then length of РО 
be: 


(a) |(b- a): п] (b) I(b-a)-n| (d) \(b—a)x n| 


|n| |n| 


© eeu 


5. Reflection of A(a) in the plane л has the position vector : 


(a) ЗЭВ. (4-а-п)п Ф) в ваш 
(n)? (n)? 
25 2 >> > > 2 > 
(c а+———(4+ап)п (d) a+——n 
(п)? (n)? 


> > 
6. If a plane ņ is drawn from the point A(a) and another plane x; is drawn from point B(b) 
parallel to л, then the distance between the planes л, and л, is : 


(y ebal w qa-byn| О |a-bn| œ anl 


|n| |n| 
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Paragraph for Question Nos. 7 to 9 
Consider a plane II (2i 4 j - fO =5, a line Lyr = (3i - j +2) + 21 - 3] - К) and a 
point A (3,— 4,1). Lz is a line passing through A intersecting L, and parallel to plane I1. 
7. Equation of L, is : 
(а) т -04-31-(2-339)-01-3)8:31єВ 
(b) r-G«Xi-(4-20j« 1+ 3f; eR 


= a ^ 
(с) r-(342)i-(4- 3)j « 1 2) f; A eR 
(d) None of the above 
8. Plane containing L, and L, is: 
(a) parallel to yz-plane (b) parallel to x-axis 
(c) parallel to y-axis (d) passing through origin 
9. Line L, intersects plane TI at Q and xy-plane at R the volume of tetrahedron OAQR 18: 
(where 'O' is origin) 
14 3 7 
0 b) — E d) — 
(a) (b) 3 (c) 7 (d) 3 
Paragraph for Question Nos. 10 to 11 
Consider three planes : 
2x + py + 62 = 8; х+2у + 42 =5and x+y + 32 =4 


10. Three planes intersect at a point if : 
(а) р-2,453 (р) p#2,q#3 (© p#2,q=3 
11. Three planes do not have any common point of intersection if : 
(а) p-22,423 (b p#2,q¥#3 (© p*2,0-3 


(d) р-2,4-3 


(d) р-2,4-3 
Paragraph for Question Nos. 12 to 14 


> > -» 
The points A, B апас with position vectors a, b and c respectively lie on a circle centered at 


origin O. Let G and E be the centroid of AABC and AACD respectively where D is mid point of 
AB. 


12. IfOE and CDare mutually perpendicular, then which of the following will be necessarily true ? 
ә > ә > и ээ ч = 
(а) |Ь-а|=|с-а| (9 |b-a|-|b- e| 


> > > > , zx xg HS. es Р 
(© |e -al=|e-b| ( |b-al=|c-al=|b-¢| 
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13. If GE and CD are mutually perpendicular, then orthocenter of ДАВС must lie оп: 
(a) median through A (b) median through C 
(c) angle bisector through A (d) angle bisector through B 
— —— ss > — —— > 
14. If[ AB AC AB x АС ] - A[ AE AG AE x АС], then the value of À is : 
(a) -18 (b) 18 (c) -324 (d) 324 


Paragraph for Question Nos. 15 to 16 


Consider a tetrahedron D —ABC with position vectors if its angular points as 
A (1, 1, 1); BG, 2, 3); С(, 1, 2) 


and centre of tetrahedron 3 3, ). 


15. Shortest distance between the skew lines АВ and СР: 


1 1 1 1 
(а) 2 (b) 3 (c) 4 (d) 5 
16. If N be the foot of the perpendicular from point D on the plane face ABC then the position vector 
of N аге: 
(а) (-1, 1, 2) (b (1, -1 2) (с) (1,1, -2) (d) (-1, - 1, 2) 


Paragraph for Question Nos. 17 to 18 


In a triangle AOB,R and Q are the points on the side OB and AB respectively such that 
ЗОВ = 2RB and 2АО = ЗОВ. Let OQ and AR intersect at the point P (where О is origin). 


17. If the point P divides OQ in the ratio of p :1, then и is : 
2 = © 2 wz 
(a) 19 (b) 17 15 9 


18. If theratio of area of quadrilateral PQBR and area of AOPA is Г then (B – a) is (where a and Bare 


coprime numbers) : 


(a) 1 (b) 9 (с) 7 (d) 0 
-— | Answers | ES Шаа 
СОЮ ————————————— 


(а) (с) (b) (d) d 
(b) (d) (d) 


(a) 
(b) 


(c) 
(d) 


(c) (a) 
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$ Exercise-4 : Matching Type Problems 74 \ Арчы м. 


(D) 


Column-! ... Column4l. 


| Lines *= х sectin 
| Lines X-1.y*2., s and Intersecting 
-2 3 =i 
r-( -jeR)etG s j «are 
Lines з = > -3 : 3 яа Perpendicular 


Х-уж25-4-0-2хХх-у-3:45аге 
Lines (x =t -3, y =-2r +1, z =-3¢ - 2) and 


- 


г-(041Х-(2-3))-(--9)Ёаге 


Parallel 


(R) 


= 
$ = 


Lines г = (¢ + 3) – ) +t (27 – ) – К) апа ew 


> & 3 м Хус 
г = (+ -3j«sb «s[i -2}+ 38) are 


Coincident 


Column] 00 


> > -» 
| If a, b and c are three mutually perpendicular vectors 
ЕЗ -» — 
| where| а |=| b| 2 | c |=1, then 
| ээ 2 
[axb bxc cxa]is 
If a and b are two unit vectors inclined at 3 then| (9) 0 
| > э > > E 
16[a b+(axb) bjis 
> > 
If b and c are orthogonal unit vectors and b x t 39 (R) 16 
ә > >> э ә э. 
then[a+b+c a+b b+ с]іѕ 
| — >> >>> 
If x y a] -[x y b] =[a b с] = 0, each vector being a| (9) 1 
эрхээ... 
non-zero vector, then [x y c]is 
| 48:26 (т) 4 
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Columnd! — 
2 


(А) |The number of real roots of equation} (P) 
2* 4 3* +4* -9* = 015 A, then A? +7 is divisible by 


Let ABC be a triangle whose centroid is С, orthocenter} (О) 
is H and circumcentre is the origin ‘О’. If D is any point 
in the plane of the triangle such that not three o 
О, A, B, C and D are collinear satisfying the relation 


» 3 — > —» 
AD + BD + CH + ЗНС = AHD, then’ + 415 divisible by 


If A (adj A) 47 5) then 5|A| - 215 divisible by 


> > > > ә -» 
а, b, c are three unit vector such that a + b -42 СО 


> ә 
then |6a- 8 b | is divisible by 


Аэ Q, S; В» В; C> P, О; р-р 


AR;BOP;CoOS;DoOQ 
А-эР, К; В- Р, 0,5; С-»Р, О, Б, $; р-р, т 
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Exercise-5 : Subjective Type Problems 


1. A straight line L intersects perpendicularly both the lines : 
rez 36 2-34 „х+б6_у=7 ia 
2 3 -10 4 "EN 
then the square of perpendicular distance of origin from L is ЭРЭ 
2. If à, Б and ёаге non-coplanar unit vectors such that [ab €] = [Бхё ёха ах b], then find the 
projection of b + ёоп ах b. 
3. Let OA, OB, OC be coterminous edges of a cuboid. If l, m, n be the shortest distances between the 
sides OA, OB, OC and their respective skew body diagonals to them, respectively, then find 
11 1 
12 + —— + E 


m 
s got | 
OA? ов? oc? 
— > — > 
4. Let OABC be а tetrahedron whose edges are of unit length. If OA = a, OB =b and d 


—— > > > > p " Ё 
OC =a(a+b)+B(ax b), then (of)? =~ where p and q are relatively prime to each other. 
Find the value of А where || denotes greatest integer function. 

P 


> > 
5. Let v, be a fixed vector and vy - Then for n20 a sequence is defined 


29 -ж 1 п+1 сүүлч > ‚э | @ 
Vaa У, (5) Ї | vo then lim ул - [S |. Fina а, 


пә В 


п 
6. If A is the matrix | 1 1| then A-142,143 — 4 1 Г хас “ӨМӨН авд la 
"5.4 3 3 1316 1 
a ; 
Find |— |. 
ЭГ 
1 1 
7. A sequence of 2x 2 matrices {М „} is defined as follows М, = (2n +1)! (2n 4 2)! 


(21-23) 45 (2n41)! 


kag (2k +2)! 4 (2k+1)! 
then lim det. (M,) =^-е`*. Find A. 


no 


> E > > > 
8. Let | a|=1,| b|- 1 and | a+ b |= V3. If c be a vector such that €-22b -Xaxb) and 


> > — 
p-|(axb)x c|, then find [p?] . (where [ ] represents greatest integer function). 


www.jeebooks.in 


389 


> a 01 > > > > > > > 
9. Let r = (a x b)sinx + (b x с) созу + 2(c x a), where a, b, c are non-zero and non-coplanar 


>. > > > - 4 2 2 
vectors. If r is orthogonal to a + b + c, then find the minimum value of =x + у“). 
п 


10. The plane denoted by П, : 4х +7у + 42 + 81 = 015 rotated through a right angle about its line 
of intersection with the plane Пр : 5x + Зу + 10z = 25. If the plane in its new position be 
denoted БуП, and the distance of this plane from the origin is /53 К where К e М, then find k. 

11. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane 


-» 
| АВ |= 2. Under these conditions, the number of possible tetrahedrons is : 
E — > - 
12. А, B, C, Dare four points in the space and satisfy | АВ |= 3, | ВС |= 7,| CD |=11апа| DA |= 9. 


Then find the value of AC . вр . 
13. Let OABC be a regular tetrahedron of edge length unity. Its volume be V and 6V = ,/p / q where 
p and q are relatively prime. The find the value of (p + q) : 
D id > ЕЯ > > > > > > > 
14. If a and b are non zero, non collinear vectors and a = Ла +36; 6, = 2а +ìb;ġ = а +b. 


Find the sum of all possible real values of À so that points Ау, В,, Су whose position vectors are 
> > > 
ау, Ьу, сү respectively are collinear is equal to . 


15. Let P and Q are two points on curve y = log, (x- ва V 4x? — 4x +1 and P is also on 
2 
х? + у? = 10. О lies inside the given circle such that its abscissa is integer. Find the smallest 


E > 
possible value of OP - OQ where ‘O’ being origin. 


16. In above problem find the largest possible value of | PQ |. 
17. Ifa, b, c, m, n e R - (0) such that al + bm + сп = 0, bl + cm + an = 0, cl + am + bn = 0. If a, Ь, с 
are distinct and f(x) = ах? + bx? + cx + 2. Find / (1): 


= > =p У m MEL < сэр > > Уә > 
18. Let р and v are unit vectors and o is vector such that u x v +u = o and o x р = v. The find 


>>> 
the value of[u у ©]. 


